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0/t the Foraminlfi-ra of America and of the Cattari/ Islands. 

Alcide d'Orbigny, celebrated for liis travels in South Ame- 
I rica, has lately puhlishod throe long essays on the imperfectly 
[ known class of the Foraminifera. One appeared in the j?i«to'« 
I I'hj/sique, Politique, el Naturelle, de I'Jle de Cuba, par M. Ba- 
ton de la SaffTa ; a second in the Hiatoire Naturelle des Ilet 
^tiariea, par MM. P. Barker-JFebb el Sabin Berthelot ; and the 
I third in the Voyage dans VAmerique Mtridionale, par M. Al- 
■ ^ide d^Orbigny. Ag these memoirs, so highly important for 
this class of animals, are contained in very expensive works, 
and are therefore the less accessible to the public, some ex- 
tracts from them may not be without interest for our readers. 
Every thing in nature which escapes the naked eye, not 
I pnly remains unknown to the great mass of the people, but 
even unnoticed for centuries by those who anxiously en- 
deavour to investigate the beauties of creation. How many 
myriads of beings are still unknown to us ! How many years 
must yet elapse ere we acquire an adequate idea of the extent 
of zoology ! 

If the enormous size of the largest animals of our glol 
lead us to contemplate the omnipotence of the Creator,— if 
regularity of their forms, the adaptation and perfection 
their organs, the richness of their whole stracturo, prove 

I us their wonderful completeness, — so.ourunder'" ■''■■• ■ ■ 
the less astonished when we descend to lh' 
able beings, vthoso number cotmterhalani:. - 
liuteness, so that by their muA\\vV>c\i^ Vi, 
\0Z. XXXII. NO. LXIIi.— JAKVAK^ \b\l. 
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2 On lie Foraminifera of America, and 

our being aware of it, one of the most important parts in 
nature. Can it indeed fail to stiike with wondor every one 
who reflects that the sand of all sea-coasts is so filled with 
these microscopic animals termed Foraminifera, that it is often 
composed of them to the extent of no less than a half ? Plan- 
cus* counted 6000 in an ounce of sand from the Adriatic Sea ; 
we ourselves have reckoned 3,840,000 in an ounce of sand 
from the Antilles. If we calculate larger quantities, as for 
example a cubic yard, the amount surpasses all liiunan con- 
ception, and we have difficulty in expressing the resulting 
numbers in figures. And yet how insignificant is all this 
when we regard in the same point of view the whole enor- 
mous mass of the sca-co.ists of the Earth ? Wo thence deduce 
the certainty that no other series of hcinga can, in regard to 
number, be compared to the group we are now considering, 
not even the myriads of minute Crustacea which colour large 

ices on the surface of the sea,t and wJiich afford nourish- 
ment to the largest animals, vJz. the whales, and not even 
the infusory animals of fresh water, whose shields partly coni- 
pose Tripoh ;J for these are limited in their distribution, 
whereas the Foraminifera occur on all coasts. 

If we inquire what part is performed by the rainute animals 
now under consideration, and many of which do not attain a 
half, a fourth, or a sixth of a millimetre in size, we shall find no 
lessreason for astonishment. The authorhas examined thesand 
of all parts of the earth, and found that it is the remains of 
the Foraminifera which constitute, in a great measure, banks 
that inteiTiipt navigation, which stop up bays and straits of 
the sea, which fill up harbours, and which, together with co- 
rals, produce those islands that rise up in the warm portions 
of the Pacific Ocean. When we regard the influence of the 
Foraminifera on the strata of the crust of the globe, we be- 

* ArimiiteMsis de amekit miiaii iiotis, 

t Near Brnzil wo Iiave seen the sea coloured a deep re;l for nearly a de- 

le, and tiiis was causDd by a speDles of tLc genus Ccloehylua, wliicli, ac- 
cortTing to the teBlimon; of the ivbnlc fishers, forms almost excIuKirel}' Qte 
food of vhaloa. — Seo Voyage daiu PAmirijue ilcriditiiialt, part, hiit, L 1. p. 17, 

J Academy of Sciences of BcrlJu, 29th July ]837. — Ammlcs da Sdatca 
Xat. vol. viii. p. 374 J also Edintiurgh New Plulosopliical Jom-n.ii, vol. Kxii. 
p. frl. 
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of the Canary Islands, S 1 

come so much tlie more convinced of wliat we have said as to 
the living species, and it is easy to adduce facts to shew that 
they contribute much to the formation of whole deposits. Be- 
ginning with the newer epochs, the tertiary forraationSj we 
have, above all, a striking case in the environs of Paris. The 
Calcaire grosser of that extensive basin is, in certain' places, so 
filled with Foraminifera, that a cubic inch from the quarries of 
Gentilly afforded 58,000, and that in beds of great thickness and 
of vast extent. This gives an average of about 3,000,000,000 
for the cubic metre ; a number so great as to preclude further 
calculation. We can hence, without exaggeration, conclude 
that the capital of France, as well as the towns and villages 
of the neighbouring departments, are almost entirely built of 
Foraininifera. This group of animals is not lessahundant in the 
tertiary formations extending from Champagne to the sea, and 
its numbers are prodigious in thebasins of the Gironde, of Aus- 
tria, of Italy, &c. The cretaceous beds liltewisocoutainmyriads, 
as is proved by the nummulitic limestone of which the great- 
est of tho Egyptian pyramids is built, and by the vast number 
of these bodies of which the white chalk from Champagne in 
France across to England is composed.* Wo find also Fora- 
minifera down to the lowest beds of the Jura formation. Thus 
have these shells, which are hardly perceptible to the naked 
eye, altered not only tho depths of the actual ocean as it now 
exists, but also, previously to our epoch, formed mountains 
and filled up basins of great extent. 

These very abundant beings remained, nevertheless, unnoticed 
for centuries. The first were observed in the sand of the 
Adriatic sea by Beccarius in the year 1731. It was for a long 
time believed that that sea alone contained Foraminifera ; and, 
with the exception of some liWng ones'observed in England 
by Walker and Boys, and some fossil species noticed by I.a- 
mai'ck as occurring near Par' -"^IiinrF was known of the 
presence of Foraminifera in 1 the earth until 

the year 1825, when the i first work on 

k 'the subject. 
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On the Foraminifera of America, and 
We must ascribe the obscurity in wliich the Foraminifera 
have reinaineil to tlie difficulty of their observation and to 
the comparatively trifling results generally obtained from the 
investigation of microscopic bodies ; and yet there are few 
hranches of study more accessible to every one, and which 
afford more important consequences. Should an observer be 
resident on any coast whatever of the various quarters of the 
globe, or on any tertiary, chalk, or oolite formation of a con- 
tinent, he will find everywhere under his feet an immense 
multitude of Foraminifera, for whose examination a simple 
is sufficient. In regard to the importance of the study, 
it ought to possess equal interest for geologists as for zoolo- 
gists ; for the first, because it enables them to determine the 
temperature of the regions in which the fossil animals lived, by 
means of a comparison with those which still live in our seas, 
and also, because it gives them information respecting the for- 
mation of certain strata, questions of the highest importance 
for the history of our planet ; and, for the last, from the ele- 
gance of the forms of these animals, from their peculiarity of 
organization, and finally, because they constitute one of the 
most numerous classes of animals, and, notwithstanding their 
minuteness, play an important part iu nature. 

The facts relating to the geographical distribution of the 
Foraminifera arc extremely interesting. The author has brought 
together eighty-one species from the coasts of the two sides of 
South America, a number wliich already affords data for cer- 
tain conclusions, but which will doubtless bo afterwards ia- 
creased. 

The configuration of the coasts, their greater or less depth 
of water, their particular nature, and more especially the 
direction of the great currents, have the greatest influence 
on the distribution and the number of species of marine ani- 
mals. The configuration of South America is well known ; 
every one is aware that the narrow point stretching towards 
the pole forms the most distinctly marked boundary between 
the Atlantic and the Pacific Oceans ; but no one knows that 
there the direction of the currents contributes not less than 
the configuration of the laud to disunite the two oceans. The 
great currents from the south-west polar regions which flow 



of the Canary Idanda. 

iwards the extremity of South America, there in fact sepa- 
rate into two different branches. The one proceeds east- 
ward past Cape Horn, follows in the Atlantic Ocean the coast 
of tlie Continent from south to north, and stretches along Pa- 
tagonia and the Pampas from Buenos Ayres to Brazil ; the 
other, on the other hand, strikes against the extremity of 
America, remains in the Pacific Ocean, follows the shore from 
Bouth to north, and proceeding along the coasts of Chili, 
Bolivia, and Peru, extends beyond the equator. The polar 
water which is divided at Capo Horn, and which follows tha 
coasts on both sides, prevents the animals passing from one 
ocean into the other, for, to do so, it would be necessary for 
them to move against the current and against the prevail- 
ing winds, which is impossible. The form of the continent 
and the direction of the currents would therefore, a priori, 
render it probable that the two seas should possess entirely 
distinct Faunas, and that the only possible point of contact of 
'the two should be at Cape Horn, where the separation begins.- 
The distribntion of the Foraniinifera confirms this view. 

Opposite Cape Horn, at a depth of about 160 metres, the 
bottom of the sea was examined by means of a sounding lead 
havingadiameter of only afew centimetres, and yet this small 
surface yielded a considerable number of Foraminifera and 
Polypi. This is a fact of great importance, because it proves 
that these animals can live in great depths of the sea, and 
gives us an idea of the innumerable multitudes of these beings 
in such cold regions. The bottom of the sea must, in the strict 
sense of the word, be covered with them, in order to he able 
to furnish more than forty individuals to so smaJI an object as 
the sounding load. Among these forty individuals there were 
five species : Solalina Alvarezii, Sotalina Fatagonica, Trnn- 
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6 On the Foramtni/era of j4merica and 

to the Atlantic than to the Pacific. This also is to be ex- 
plained by the direction of the currents ; for, as these come 
from the south-west, they must carry the water more easily 
to the east from Cape Horn than to the west, and hence must 
impart more of their peculiar species to the Atlantic than to 
the Pacific, This agrees extremely well with the distribution 
of the five species of Foraminifera. 

Of the eighty-one species observed on the coasts of South 
America, fifty-two occur in the Atlantic Ocean without even 
one of them presenting itself in the Pacific, and thirty are 
peculiar to the Pacific, without a single individual of them 
being found in the Atlantic Ocean. The only species com- 
mon to the two seas {Globifferina buUoides), lives not only on 
both coasts of America, but also in the Canary Islands, in the 
Mediterranean Sea, and even in India. As it occurs every- 
where, it does not alter the well-grounded results. Tlie fol- 
lowing list of the species will exhibit more clearly what I have 
said : — 



Dalina comprcEsa Malvin. 

Imyignta Do. 

Vilnrdebottnn Do. 

candata Do. 

IsabeUeana Do. 



striata, . , 



striaticollis Do. 

Dentalina ocutiasitna Do. 

MurgiaalmaWobbiana Do. 

Bobulina Bubeultrata Do. 

Nonionjna cultrata Do. 

sulKatinatx Do. 

polagica 

Folfstomella LcBSonii Miilvinos ; Fatagooia. 

Owpnii ratngonia. 

OTlicuIata ... Malvinas ; Fatagonia. 

Alvnrezii ... Do. 

Fcneroplia pulclielluB Do. 

carinatus Patngonia. 

EolJi.. Alv™ j "'g.^.'Si.'"'™'"' 



of the Cam^Ttf Islan€l». 

species. Of the Atlantic. 

Botalina patagonica Cape Horn ; Patagonia. 

peruviana ... 

Globigerina buUoides Malvinas. 

Truncatulina dispar Do. 

vermiculaia... Cape Horn ; Malvinas. 

depressa ... ... 

omata ... 

Bosalina peruviana 

Saulcyi 

araucana 

cora. ........... a. ... .. ... ... 

consobnna ... ... 

rugosa Patagonia. 

omata.. Do. 

Isabelleana Malvinas. 

Yilardeboana Do. 

Yalvulina pileolus 

fturia 

inflata ... ... 

insBqualis 

Bulimina pulchella 

m 

ovula • 

elegantissima ... 

patagonica Patagonia. 

U^igirina raricosta Malvinas. 

striata Do. 

bifurcata Do. 

Asterigina monticula Patagonia. 

Cassidulina crassa 

pupa Malvinas. 

pulchella 

Guttulina Plandi Patagonia. 

Globulina australis Do. 

Bolivinaplicata 

costata ... ... 

punctata 

Biloculina peruviana ...... ••• •«• 

patagonSca ...••. ^ 

sphaera ....•••.i 

IsabeUMOia.,,*,* 

Izregnlam ••»•• 

BougainviUli o* 



Of the Pacific. 

1 Valparaiso ; Cob^ a ; 
Callao; Payta. 

Valparaiso. 



Valparaiso. 

Do. 
Cob^ja; Arica; Payta. 
Arica. 
Valparaiso. 
Callao. 

Do. 

Do. 



Arica. 

f Chili; Cobna; Aiica^ 
\ Callao ; Payta. 

Valparaiso. 

Payta. 

{Valparaiso; Callao; 
Payta. 

Valparaiso ; Callao. 

fCape Horn; Valpa- 
\ raise; Callao. 



(Cape Horn; Valpa- 
raiso; Callao. 

... 

Bqrta. 



Bigrta» 
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S|»clc«. Of tho Atlantic. Of (La PmIAc 

Triloculina rosea Patagonia. 

cryptella MiilvinaSi 

lutea Do. 

bolivinna 

globulus 

Cruel] DC uliun tnangulnris.. Malvinns. 
Quinqn^loculina meridio- I „ 

O-IU )P.t.|:om,. 

patngonica ... Do. 

Isnbelleona... Do. 

magellonica .. BlalvinoE. 
peruTiana ... 
desuoaa 



Cobija. 



Valparaiso. 
Payla. 



Of the five Foraminifera of Cape Horn, four are peculiar 
to the Fauna of the Atlantic Ocean. Of these four, two are 
frequent in the Malvinas, without extending to the northern 
coasts of Patagonia ; one occurs on the coast of Patagortia, 
without presenting itself in the Malvinas ; and one is common 
to both localities. We thus see that the Foraminifera of Cape 
Horn are distributed through the Atlantic Ocean, because they 
follow the direction of the currents. 

In the Malvinas there are thirty-eight species, a high num- 
ber when we take into consideration the southern position 
and the low temperature of these islantls ; and this is a proof 
that the Foraminifera can live and multiply in all parts of the 
earth, and in all temperatures, if the locality be favourable. 
Of these thirty-eight species, only five are found on the coast 
of Patagonia, near the Rio Negro. This might appeal- singu- 
lar, did we not know that the currents which proceed from 
Cape Horn diverge not a little towards the southern portion 
of America, so that one of the two branches follows the coasts 
of the continent, while the other traverses the Malvinas, and 
in this way the water which washes these islands does not 
again come in contact with the coasts of the continent. Hence 
it follows that the Malvinas and Patagonia can have in com- 
mon only the species distributed over all coasts, while the 
Malvinas can possess their peculiar species, which are distinct 
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from those of tlie continent. This is actually the fact, inas- 
much as they afford no less than thirty-three peculiar species. 

On the north coast of Patagonia, from the Bay of San Bias 
to the peninsula of San Josef, that is, from 20° to 23° S, L., 
the author discovered eighteen species of Foraminifera, of 
which five occur also in the Malvinas ; there thus remain thir- 
teen species which are peculiar to this part of America. 

In order to follow up this comparison, let us now direct our 
attention to the opposite side of America. Multiplied obser-, 
Tations shew, that near Valparaiso, in Lat, 3i° S., the number 
of species varies in an extraordinary degree, according to the 
localities. In the sand of the Bay of Valparaiso, where the 
kness of the current would lead us to suppose that light 
bodies must be accumulated in large quantity, two species only 
of Foraminifera were found ; but, on the other hand, on the 
opposite side of the point Cormillera, where the current is very 
perceptible, investigations made at a depth of 12 to 20 yards, 
on a bottom covered with corals, yielded a large number of 
Foraminifera. Hence it results, that the Foraminifera are 
more numerous where the current is powerful than in still 
bays. It is also ascertained that this difference depends more 
on the natural constitution of the bottom than on the currents, 
inasmuch as sandy and muddy coasts are less favourable for 
the Foraminifera, whereas the localities rich in corals are 
well calculated to give development to great masses of these 
animals. In Chili twelve species of Foraminifera were col- 
lected, of which eight are peculiar to that region. The other 
four not only extend to the coasts of Bolivia, but are also met 
with in the Equatorial regions. We may assiime that certain 
species are confined to certain limits of temperature, while 
others, less dependent on temperature, are transported by cur- 
rents to all the shores of South America. 

When we unite together the species of Arica and of Callao, 
the harbour of Lima, that is, from L. 12" to 15° S., in order 
to compare thera with those of 34°, wi- have fourteen, of which 
biir occur also at Valparaiso, and four wliifh extend northwards 
lfi far as Payta, and to the Equator. Thuit there are only 
light peculiar ^ecic« ; a proof that tlic Koraminifera of 
Peruvian coast agree partly wUll ttioto of (he tcm^'c%Ju«i ' 
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gions of Chili, and partly with thos9 of tlie warm rcgionslo 
the Equator, but also offer some distinct species. 

We have still to speak of the Foraminifera of the equato- 
rial regions, partly of those at Payta, in Peru, and partly of 
those at the mouth of the Guayaquil. There are nine species, 
of which four belong at the same time to the localities already- 
enumerated, while the other five arc peculiar to these places. 

It is proved by the comparison of species, that the two coasts 
of South America present, as regards the Foraminifera, two 
entirely distinct and yet contemporaneous faunas. If we 
compare the species of the south coasts of the Atlantic ocean 
with those of the Antilles, or with the equatorial fauna, which 
includes one hundred and eighteen species, we find that among 
the latter there are none of the species of the south coasts, 
and although both series are in the same ocean, yet they are 
totally distinct. This result may be applied directly to tho 
geology of the Tertiary period, and proves, that at inconsider- 
able distances on the same continent, entirely difi'erent and 
yet contemporaneous Faunas may exist. Different basins, 
therefore, which contain different species, may thus belong to 
the same epoch. 

Having given this numerical comparison of the species, let 
us now glance at the distribution of genera in the two Faunas 
of South America. In the order Monostega, we find that the 
genus OoUna, so common and so rich in species in the Mal- 
vinas, is not represented by a single species on the coasts of 
the Pacific. The order Slichoatega affords the same result on 
the east coast ; for, the genera Denlalina and Marginulitia oc- 
cur there, while we have no species in the Pacific. The more 
numerous members of the order Helicoslega are more uni- 
formly distributed, but yet each sea has its particular genera. 
Bobulina, Foli/stomella, FeneropoUs, and Uvigerina, occur on 
the east coasts in the Malvinas and in Patagonia ; Falvulina 
alone occurs only on the west coasts in Chili, Bolivia, and 
Pert! ; Nonionina, Bolalina, Globigerina, TruncatuUna, FosU' 
Una, and Bulimina, are common to both oceans. Of the Bn- 
tomostega, Aiterigerina is met with only on the east coasts ; 
CaigiduUna on both sides. The Enallostega have the genera 
Guttulina and Globulina in the Atlantic alone ; while Boiivina 
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exoluBiTely found in the Pacific- Among the AgatkUtega 
ire find the genus Crucilaculina in the east ; while BilocuUna 
Triloculina, and QuinquelocuUna are inhabitants of tho east 
M well as the west. 

Combining these data, we find, that of the twenty-four ge- 
Bera of South America, there are ten common to the two 
Bides, two are peculiar to the Pacific, and twelve to the At- 
lantic ; or, what b the same thing, twenty-two genera live on 
tiie shores of the Atlantic, and only twelve on those of the 
J'acific. If we ask the cause of this great difference in the 
number of species, and especially of the genera, between the 
two coasts of South America, we shall perhaps find a satis- 
factory explanation in the peculiar configuration of the two 
shores. Owing to the proximity of tho Andes, the coasts of 
the Pacific are so steep, and the descent so abrupt, that no 
Soundings can be obtained at a very short distance from land, 
■viz. at little more than half an English mile ; thus a narrow 
Stripe only remains for the Foraminifera, and sometimes they 
cannot live at all. On the shores of the Atlantic, on the other 
hand, the gentle slope of the land from the Andes to the sea 
is continued in the bottom of the sea, so tliat at a distance of 
more than two degrees from the coasts there is still a depth 
of water suited to the Foraminifera. There is. therefore, on 
tills side of America, a broad zone on wliich the Foraminifera 
are propagated, whose surface is at least ten times as large as 
the other. This double fact affords an explanation of a very 
important question — that as to the undoubted influence of 
the configuration of the surface on the composition of the 
series of beings which inhabit it, and also one of the most in- 
teresting applications to geology in the elucidation it offers aa 
to the differences of species of fossil coverings of animals in 
contemporaneous formations. 

The rich materials of Cuba, Haiti, St Thomas, Jamaica, 
Martinique, and Guadaloupe, afforded the result, that Cubar 
owing to its wide extent, and to its f iiion as to 

winds and to the currents from all ' -esses on 

pits coasts all tho species of Fcrami;;' metwith' 

on the shores of the Antillesi : wl>i!f \\.^- ("'il-' ; it-s are not 

istributed in proportlvu in the oUwT \;*tU «* *N'i-. K^-iVvy^^a^ 
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Another result is that in regard to the multiplicity of epeue? 
met with in Cuba. JV'o other place, with exception of the Ad- 
riatic Sea, can be compared to it. Cuba has no less than one 
hundred and eighteen species, or a tenth part of the total 
amount known to the author. 

The Foraminifera of the Canary Islands, forty-three in 
number, having been investigated from too limited materials, 
we may suppose that a much larger number will yet be dis- 
covered. In repard to their geographical distribution, tlie fol- 
lowing conclusions have been deduced : The Foraminifera of 
the Canary Islands, which are common also to France, ai'e seven, 
and form nearly the sixth part of all the species. They may 
be divided into three series according to their mode of oceor- 
rence, viz., 1. On the coasts of tlie ocean alone ; 2. on the 
coasts of the Mediterranean ; and, 3. on the coasts of the ocean 
and of tlie Mediterranean. Of the first section we have no 
species ; of the second six ; Orbulina universa, Globigerina 
bulloidet, Flanorbulina vulgarit, Truncatulina variabiUa, and 
Textularia sasitlula ; of the third only one, Truncatulina lo- 
bala. 

Hence it appears, that, with the exception of the Truncatu- 
lina lobala, which is less dependent on temperature, as it oc- 
curs towards the North Pole, all belong to the Mediterraneim 
Sea. We may, therefore, conclude that the Foraminifera found 
in the Canary Islands and on the coasts of France, live in de- 
pendence on the zone ndapted to them, as the Mediterranean 
is warmer than helongs to its latitude, owing to its being shel- 
tered from the northern currents. 

The species belonging to the Canary islands which occur 
in other places arc four, Orbulina universa, Lingulina carinata, 
PlanorbuUna vulgaris, and Jiosalitia valvulafa. These live also 
in the Antilles, and hence appear to be peculiar to tropical re ■ 
gions, or they are transported by winds or vessels to the Ame- 
rican coasts. 

There is another division of the species of the Canaries, viz., 
those which occur likewise in a fossil state. These are six in 
number, of which five, Orbulina universa, Lingitlina carinata, 
Globigerina buUoides, Truncatulina lobala, and Textularia aa- 
gitlttla, occur iu the subapenninc tertiary strata of Italy, and 
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the three last also in the tertiary forin&tlon of Austria near 1 
Nussdorf and Buitur. This number of identical species in- 
creases the approximation of the Canary Foraminifera to those ! 
of the Mediterranean ; for the greater part of tlie species still J 
living in this sea also occur in a fossil state in the tertiary j 
series of Italy and Austria. There still remains the sixth j 
species, Quingueloculma Itevigata, which is found in the ter- J 
tiary basin of Paris. 

There are likewise thirty-three species which are peculiar j 
to the Canary Islands. Taken together, these, though spo- 1 
oifically distinct, possess the habit of those belonging to the 
Mediterranean. 

■We subjoin M. d'Orbigny's definition of tlio group :— ■ ' 
" The Foraminifera are very small, microscopic, non-aggre- 
gated animals, which invariably possess a separate individual 
existence, They have a coloured jelly-like body, which is 
either entire and rounded, or separated into sections, which 
lie in simple or alternating lines, are spirally rolled up, or 
wound round an axis. This body is contained in a chalky, 
rarely cartilaginous covering, which is formed according to the 
segments of the body, and completely corresponds to the shape 
erf the latter. From one or more openings or pores of the 
last segment of the covering, there project contractile, colour- 
less, very long, thin, subdivided and branched threads, wliich ■ 
servo as organs of motion."* 
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II. CTi'/rtflte.f 

1. General Topografh^, 

Jbbubai-eii, now called by the Arabs el-Kud», " the Holy,'* 

pnd also by Arabian writers Beil el Mikdis, or Beit el-Muk- 

riuldas, " the Sanctuary,"! lies near the summit of a broad 

• Dr Troschel iu Wicgmonn'a Archiv fiir Niilini;'';! liWih 

t From Dr Itobinson's excellent liiUltcnl H ' 
:8iiiai. iwd Atabia-PcUiDa j in throe toIui!.i 
JPublisheil by Mutrny, Londnn, I«ll- 

t AbulfeJ. Syr. eil. K.I."... T, ■' VAu- ■ 
tag Lex. Arab, iii, p. i ' 
wbkh is said to bo £uii' 
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mountain ridge. This ridge or mountainous tract extendi, 
without interruption, from the plain of Esdraelon to a line 
drawn between the south end of the Dead Sea and the SE. 
corner of the Mediterranean ; or more properly, perhaps, it 
may be regarded as extending as far south as to Jebel' ArSiS 
in the desert, where it sinks down at once to the level of the 
great western plateau. This tract, which is everywhere not 
le^ than from twenty to twenty-five geographical miles in 
breadth, is in fact high uneven tabic land. It everywhere 
forms the precipitous western wall of the great valley of the 
Jordan and the Dead Sea, wliile towards the west it sinks 
down by an off-set into a range of lower hills which lie be- 
tween it and the great plain along the coast of the Mediter- 
ranean. The suiface of this upper region is everywhere 
rocky, uneven, and mountainous, and is, moreover, cut up by 
deep valleys which run east or west on either side towards the 
Jordan or the Mediterranean. The line of division or water- 
shed betneen the waters of these valleys — a term which here 
applies almost exclusively to the waters of the rainy season — 
follows for the most p.irt the height of land along the ridge, 
yet not so but that the heads of the valleys which run off in 
different directions often interlap for a considerable distnnce. 
Thus, for example, a valley ■which descends to the Jordan 
often has its head a mile or two westward of the commence- 
ment of other valleys which run to the western sea. 

From the great plain of Esdraelon onwards towards the 
south, the mountainous country rises gradually, forming the 
tract anciently know n as the mountains of Ephraim and Judah, 
until, inthe vicinity of Hebron, it attains an elevation of nearly 
3000 Paris feet above the level of the Mediterranean Sea. 
Further north, on a line drawn from the north end of the 
Dead Sea towards the true west, the ridge has an elevation 
of only about 2500 Paris feet ; and here, close upon the water 
shed, lies the city of Jerusalem.* Its mean geogi-aphieal posi- 



" According to Scliubcrl'a meiisuremcnts, tLc town of Hebron bas un ele- 
valion of 2C6t feet. Dussegger gives the tame at 3B42 feel. TLc adjacent 
hillE are two or tbroe liandred feet liiglier. TLo lici^lit of tlie Mount oS 
Olives, according to Schubert, is 2S55 Paiis feet ; and, according to 
gvr, JmuBaleni is S479 Fans feet above the sea. 
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tion is in lat. 31° 4G' 43" N., and long. 35° 13' E. from Green- 
wich.* 

Six or seven miles N. and NW. of the city, is spread oat 
the open plain or basin round about el-Jib (Gibeon), extend- 
ing also towards el-Bireb (Beeroth) ; the waters of which flow 
off at its SE. part, tbiough the deep valley here called by the 
Arabs Wady Beit Hanina ; but to which the monks and trar- 
velfers have usually given the name of the Valley of Turpen- 
tine, or of the Terebinth, on the mistaken supposition that it 
is the ancient Valley of Elah.t This great valley passes along 
in a SW. direction, an hour or more west of Jerusalem ; and 
finally opens out from the mountains into the western plain, 
at the di'rtance of six or eight hours SW. from the city, under 
the name of AVady es-Surflr. The traveller, on his way from 
Ramleh to Jerusalem, descends into and crosses this deep 
valley at the village of Kidonieh, on its western side, an hour 
and a half from the latter city. On again reaching the high 
ground on its eastern side, he enters upon an open tract slop- 
' ing gradually downwards towards the east ; and sees before 
him, at the distance of about two miles, the walls and domes 
of the Holy City, and beyond them the higher ridge or sum- 
mit of the Mount of Olives. 

The traveller now descends gradually towards the city, along 
a hroad swell of ground, having at some distance on his left 
the shallow northern part of the Valley of Jehoshaphat ; and 
close at hand on his right, the basin which forms the begin- 

• ThelaiilQde hero pven is Ihe mean of fonrobsetvaUona, viz. : — 

Niebnhr, 31° 46' 31" RsUebcochr. £d. tii. Anb. a. 116. 

Seetien, 31 47 47 Z«di'a MonaU. Cot. iviii. ■. 642. J 

CoiitBin Curry,— ^1 46 46 Coimm. by 8cc. of R. Ooogr. 6oc. Load. ^A 

Moore and Bckc. 31 4S 49 Journ.of R. Geogr. Soc. Load. voL vu.1837. p. till 
Man, 31° 46' 13~ difforing only 3" from Conj, uid V fMNB Didiubr. ^ 
The langilude is thai found by Capt- Carry from a lanuobBOmtion in 1BI8, 
kindly comnianicutcd by Lhe Sec of the B. Geogl. SoOiflCJiaiAKb This is 
the onty tolerable observation yot mode for the loagjfMhkB^B|«-i>ii'<>^i 
observed imperfuvtly at tbree different timea ; 
tban a degree from each other. Tlie middio o 
or 35° C 21" £. from Groonwieh. See Zneh^H 

BuigUauB lias 32" 63' 09' E. P»li« = »' Wli»S 

approximation deduced from s rampmiQB by tliau-.i-i 
Dioir zn seiner Enrio Ton SyriiTn. ^ih SB, V, 
t \ Sain. xrii. 2, 19. ' 
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ning of tlio Valley of Hinnom. Further down, botli these valleys 
become deep, narrow, and precipitous ; that of Hinnom bends 
south, and again east, nearly at right angles, and unites with 
the other, which then continues its course to the Dead Sea. 
Upon the broad and elevated promontory, within the fork of 
these two valleys, lies the Holy City. AH around are higher 
bills : on the east the Mount of Olives ; on the south the Hill 
f Evil Counsel, so called, rising directly from the vale of Hin- 
nom ; on the west the ground rises gently, as above described, 
to the borders of the great Wady ; while on the north a bend 
of the ridge connected with the Mount of Olives bounds the 
prospect at the distance of more than a mile. Towards the 
south-west the view is somewhat more open, for here lies the 
plain of Kephaim, already described, commencing just at the 
southern brink of the Valley of Hinnom, and stretching off 
south-west, where it runs to the western sea. In the north- 
west, too, the eye reaches up along the upper part of the Val- 
ley of Jehoshaphat ; and, from many points, can discern the 
mosque of Neby-Samwil, situated on a lofty ridge beyond the 
great Wady, at the distance of two hours. 

The surface of the elevated promontory itself, on which the 
city stands, slopes somewhat steeply towards tlie east, termi- 
nating on the brink of the Valley of Jehoshaphat. From the 
northern part, near the present Damascus Gate, a depression 
or shallow Wady runs in a southern direction, having on the 
west the ancient hills of Akra and Zion, and on the east' the 
lower ones of Bezetha and Moriah. Between the hills of 
Akra and Zion another depression or shallow Wady (still easy 
to be traced) comes down from near the Jaffa Gate, and joins 
the former. It then conthiues obliquely down to the slope, 
but with a deeper bed, in a southern direction quite to the 
Pool of Siloam and the Valley of Jehoshaphat. This is the 
ancient Tyropaon. West of its lower part Zion rises loftily, 
lying mostly without the modern city ; while on the east of 
the Tyropacon and the valley first mentioned lie Bezetha, Mo- 
riah, and Ophel, the last a long and comparatively narrow 
je also outside of the modern city, and terminating in a 
rocky point over the Pool of Siloam. These three last hills 
rnay strictly be taken as only parts of one and the same ridge. 
The whole site of Jerusalem, from the brow of the valley of 
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Hinnom,near the Yafii Gate, to the brink of the Valley of Je- 
hoshaphat, is about 1020 yards, or nearly half a geographical 
miie ; of which distance 318 yards- are occupied by the area o£ 1 
the great mosque El-Haramesh-Sherif. North of the Yflfa 
Gate the city wall sweeps round more to the west, and iu- | 
creases the breadth of the city in that part. 

The country around Jerusalem is all of limestone formation, 
and not particularly fertile.* The rocks everywhere come 
out above the surface, which, in many parts, is also thickly 
strewed with loose stones ; and the aspect of the whole region 
is barren and dreary. Yet the olive thrives here abundantly, 
and fields of grain are seen in the valleys and level places; 
but they arc less productive than in the region of Hebron and 
Nabuhis. Neither vineyards nor fig-trees Hourisli on the high 
ground around the city, though the latter are found in the 
gardens below Siloam, and are very plentiful in the vicinity 
of Bethlehem. 

2. Cliiiiatc. 

Tlie climate of the mountains on which Jerusalem is situated 
differs from that of the temperate parts of Europe and Ame- 
rica, more in tlie alternations of wet and dry seasons, than in 
■ the degrees of temperature. Tlie variations of rain and sun- 
shine, which in the west exist throughout tlie whole year, are 
' in Palestine confined chiefly to the latter part of the autumn 
' and the winter, while the remaining months enjoy almost un- 
interruptedly a cloudless sky. 

The autumnal rains, the '■" eaily rains" of Scripture, usually 
. Commence in the latter half of October or beginning of Novem- 
ber, not suddenly, but by degrees, which gives opportunity for 
' the husbandman to sow his fields of wheat and barley. The 
>rains come mostly from the west or soutli-west,t continuing 



The limestone of the npigliLourliood of Jerusa' 
ationB of Itnss^ger nnd otlicr? , to bolong U> 
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t Luke xiL hi. — " When ye see a doud rise ou 
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for two or three days at a time, and falling especially during 
the nights. Then the wind chops round to the north or east, 
and several days of fine weather succeed. During the montlia 
of November and December the rains contiuue to full heavily; 
afterwards they return only at longer intervals, and are less 
heavy; but at no period during the winter do they entirely cease 
to occur. Snow often falls in Jerusalem in January and Feb- 
ruary to the depth of a foot or more, but doc3 not usually lie 
long." The ground never freezes ; but Mr Whitiny had seen 
the pool, at tlio back of his house (Hezekiah's), covered with 
thin ice for one or two days. 

Rain continues to fall more or less through the month of 
March, but is rare after that period. During the present sea- 
son there had been little or none in March ; and, indeed, the 
whole quantity of rain had been less than usual. Xor are 
there at the present day any particular periods of rain, or suo 
cession of showers, which might be regarded as distinct rainy 
seasons. The whole period from October to March now con- 
stitutes only one continued season of rain, without any regu- 
larly intervening term of prolonged fair weather. Unless, 
therefore, there has been some change in the climate since the 
times of the New Testament, the early and the latter rains, 
for which the husbandman waited with longing, seem rather 
to have implied the first showers of autumn, which revived the 
parched and thirsty earth, and prepared it for the seed ; and 
the later showers of spring, which continued to refresh and for- 
ward both the ripening and the vernal products of the fiold.t 

During the whole winter the roads, or rather traclis, in 
Palestine, are muddy, deep, and slippery, so that the traveller 
at this season is subjected to the utmost discomfort and incon- 
Tenience. When the rains cease, the mud soon disappears, and 
the roads become hai'd, though never smooth. Whoever there- 
fore wishes to profit most by a journey in Paleslinc, will take 
eaire not to arrive at Jerusalem earlier than the latter part 
of March. During the months of April and May the sky is 

* So Sliaw in 1722. Brown, near the close of tlii^ century, lound bera 
very deep snow for Bovetal days.— Comp. Scbolz., p. 138. The informatioll 
in the text is derived fiom our reBident fiiends. 

t Jamef r- 7 ; Prov. svi. 15. 
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lally serene, llie air mild anil balmy, and the face of nntnre, 
after seasons of ordinary rain, still groen and pleasant to the 
eye. Showers occur occasionally, but they are mild and re- 
freshing. On the 1st of May we experienced showers in the 
city ; and at the evening there was thunder and lightning 
(which are frequent in winter), with pleasant and reviving 
rain. The 6th of May was also remarkable for thunder, and 
for several showers, some of which were quite heavy. The 
rains of both these days extended far to the north, and over- 
took our missionary friends who were returning from Jerusa- 
lem to Beirut ; but the occurrence of rain so late in the sea- 
Son was regarded as a very unusual circumstance. Morning 
mists, however, are occasionally seen at a later period. 

In ordinary seasons, from the cessation of tlie showers in 
spring until their commencement in October or November, 
rain never falls, and the sky is usually serene. If during the 
winter there has been a sufficiency of rain, the husbandman 
is certain of his crop ; and is also perfectly sure of fine weather 
for the ingathering of the harvest.* The high elevation of 
Jerusalem secures it the privilege of a pure atmosphere ; nor 
does the heat of summer ever become oppressive, except during 
the occasional prevalence of the south wind, or Sirocco.t 
During our sojourn from April 14. to May 6., the thermometer 
ranged at sunrise from 44° to 64° F,, and at two p.m. from 
00° to 79° F. This last degree of heat was felt during a Si- 
rocco, April 30. From the 10th to the 13th of June at Jeru- 
salem, wo had at sunrise a range from 56° to 74° ; and at two 
p. M. once 86°, with a strong NW. wind. Yet the air was fine, 
and the heat not burdensome. The nights are uniformly 
cool, often with a heavy dew ; and our friends had never hat 
occasion to dispense with a coverlet upon their beds durii^ 
summer. Yet the total absence of rain bo> 
dure of the fields ; and gives to the w^ 

* " Snow in snmmcr and rain in ''"■ 
to a Hebrew ; Prov. xxvi; 1. B-' 
raclcj l.Sam.xii. 17; compare 
tlic passage. 

t Luke, siL B5, "AnJi»b( 
will be lieat ; itnd it cometh tr 
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poet of drought and barremiess. The only green thing wliK 
remains is tlie foliage of the scattered fruit-trees, and occasional 
vineyards and fields of millet. The deep green of the broad 
fig-leaves and of the millet, is delightful to the eye in the 
midst of the general aridness ; while the foliage of the olive, 
with its dull greyisIiLtic, scarcely deserves the name of vertltire. 
The harvest upon the mountains ripens of course later than 
in the plains of the Jordan and the sea-coast. The barley 
harvest precedes the wheat harvest by aweelt or fortnight. On 
the 4th and 5th of June the people of Hebron were just be- 
ginning to gather their wheat; on the 11th and 12th the 
thrashing-floors on the Mount of Olives were in full operation, 
^Ve had already seen the harvest in the same stage of progress 
on the plains of Gaza on the 19th of May ; while at Jericho, 
on the 12th of May, the thrashing-floors had nearly completed 
tlicir work. The first grapes ripen in July ; and from that 
time until November, Jerusalem is abundantly supplied wiUi 
this delicious fniit. The general vintage takes place in Sep- 
tember, We found ripe apricots at Gaza in May; and they 
are probably brought to Jerusalem, though I do not recollect 
to have seen any there. The fine oranges of Yafii were found 
in abundance both at Jerusalem and Hebron. In autumn the 
whole land has become dry and parched; the cisterns are 
nearly empty ; the few streams and fountains fail ; and all na- 
ture, physical and animal, looks forward with longing to the 
return of the rainy season. Mists and clouds begin to make 
their appearance, and showers occasionally to fall ; tlie hus- 
bandman sows his seed ; and the thksty earth is soon drenched 
with an abundance of rain. 

On the Apples of Sodom that gram on the shores of the Dead 
Sea I. Mr Lambekt's Account. II. Dr Rodinson''s Ac- 
count. 

1. Some account of t?ie Apples of Sodom, or the Galls found on a 
species of Oak from the sliores of the Dead Sea, By Aylmer 
BouRitE Lambeut, Esq., F.R.S., V.P.L.S., &c. 

Some time ago I had the honour to submit to the Society 
(Linnsean Society) the branch of a slirub from Monte Video, 
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bearing galls containing a new insect, bruuglit by Mr Earle, 
who accompanied Captain Fitzroy in the Btaglo. I have now 
the picasm'c to exhibit specimens and a drawing of the far- 
famed apples, Mala iiisaiia, from the mountains east of tlie i 
Dead Sea, and which now prove to be a gall on a species of^ 
oak, containing an insect. These galls were brought home J 
by the Hon. Robert Curzon, who has lately returned from thoa 
Holy Land. They are the fii'st that have been seen in Kng-i 
land, and will enable ns to clear up the many great mistakc&i 
that have been made by travellers about them. Mr Curzon f 
tells me the tree that produces them grows in abundance on 
tlie mountains in the neighbourhood of the Dead Sea, and is 
about the size of our apple-tree. It is perhaps the Quercus 
JoUis denfato-aculealis mentioned by Hasselquist as growing 
on Mount Tabor (Trav. p. 281.) There appear to be two or 
three different plants for whose fruit these galls have been 
mistaken, viz. Solanum aodomeum, which appears to have 
been confounded with Solamim Melongena, and Calotropii 
gigatitua, &e. I shall refer to what Hasselquist says (p. 287) 
of tho Mala i/isana, and likewise the account given of it 
in that useful ivork, the Modern Traveller, by Mr Conder, 
who seems to have brought together all that has been said or 
written on this most interesting subject ; and, what is very ex- 
traordinary, and greatly to tlie praise of that gentleman, hav- 
ing probably never seen the production itself, he rightly 
guessed its real nature. Mr Curzon informs me these galls, 
when on the tree, are of a rich purple, and varnished oyer 
with a soft substance of the consistence of honey, shining with 
a most brilliant lustre in the sun, ivhich makes the galls ap- 
pear like a most delicious and tempting fruit. Having liu 
the curiosity to taste a small quantity of the interior of 
I found it the strongest of bitters, and that it may 
said of it, " as bitter as gall." The gall is pear-sh, 
a circle of small &harp-pointed protuberances D 
part of it, which appear to be formed hy the 

I defence, or some other purpos 
is an aperture tlu'ough wh 
centre there is a small roun 
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those of Quereita infecloria, wliich U accurately figi 
Olivier'e Travels in the Levant, and that the galls are iden- 
tical with those of commerce. The tree grows abundantly 
throughout Syria, The insect has been named by Olivier 
Diplolepis; and it is also aciiurately figured by hini in the 
above-mentioned work ; but he does not appear to have been 
awaro of the galls being the same with the Mnla ineana. 
The following arc extracts from Conder's Modern Traveller: 
" There yet remains to be noticed, in connexion witli this 
subject, the far-famed apples described by Tacitus and Josephus 
as beautiful to the eye, but crumbling at the touch to dust and 
bitter ashes.* Reland, Maundrell, and Shaw, all express them- 
selves as sceptical concerning its existence. But none of them 
explored the borders of the lake sufficiently to entitle them to 
give a decided opinion on the subject, having only seen 
northern shore. Pococke is inclined to lay more stress on the 
ancient testimonies ; and he supposes the apples to be pomegra- 

I nates, "which,liavingatough, hard, rind, and being left on the 

trees two or three years, the inside may be dried to dust, and 
the outside may remain fair." Hasselquist, however, the pupil 
of Linnscus, pronounces the Foma sodomitica to bo the fruit 
of the Solatium Melongena (egg-plant nightshade, or mad-ap- 
ple), which he states to be found in great abundance round Je- 
richo, in the valleys near the Jordan, and in the neighbourhood 
of the Dead Sea. " It is true," he says, " that these apples are 
sometimes full of dust, but tliis appears only when the fruit is 
attacked by an insect (Tenthredo), which converts the whole of 
the inside into dust, leaving nothing hut the rind entire, without 
causing it to lose any of its colour.'' M. Seetzen, differing from 
Hasselquist in opinion, supposes the apple of Sodom to be the 
fruit of a species of cotton-tree, which, he was told, grows ia 
the plain of El Ghor, in appearance resembling a fig tree, and 
known by the name of Abeschaez. The cotton is contained 
in the fruit, which is like a pomegranate, but has no pulp. 

• Book nf Wisdom.cliap. s. vorao 7. "Of ivhoenwiclJGdneBseveii to thii 
dny the waste Innd that smokotli is a teBlimony, and plants bearing frnit 
that never come to ripeness ; and a standing pillar of salt is a monnment dC 

San uubelieviug eouL" ^H 

t See olio Wiedom, k. 7< ^^k 
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Chateaubriand follows, with hia discovery of what he concludes 
to be tlie long-sought fruit. The shrub which beais it, he says, 
grows two 01' three leagues from the mouth of the Jordan ; it 
is thorny, with small taper leaves, and its fruit is exactly liko 
the little Egyptian lemon, both in size and colour. " Before 
it is ripe it is filled with a corrosive saline juice ; when dried, 
it yields a blackish seed, which may be compared to ashes, and 
which in taste resembles bitter pepper." He gathered half a 
dozen of these fruits, but has no name for them either popular 
or botanical. Ne.vt comes Mr Joiiffo : He found in a thicket 
of brushwood, about half a mile from the plain of Jericho, a 
shrub five or six feet high, on which grew clusters of fruit, 
about the size of a small apricot, of a bright yellow colour, 
" which, contrasting with the delicate verdure of the foliage, 
seemed like the union of gold with emerald. Possibly when 
ripe they may crumble into dust upon any violent pressure." 
Those which this gentleman gathered did not crumble, nor 
even retain the slightest mark of indenture from the touch ; 
they would seem to want, therefore, the most essential cha- 
racteristic of the fruit in question. But they were not ripe. 
This shrub is probably the same as that described by Chateau* 
f briand. Lastly, Captains Irby and Mangles have no doubt 
* -tfiat they have discovered it in the oskar plant, which they no- 
ticed on the shores of the Dead Sea, grown to the stature of 
a tree, its trunk measuring, in many instances, two feet or ■ 
more in circumference, and the boughs at least fifteen feet 
high. The filaments inclosed in the fruit somewhat resemble 
the down of a tliistle, and are used by the natives as a stuffing 
for their cushions ; " they likewise twist them, like thin rope, 
into matches for their guns, which, they assured us, required 
no application of sulphur to render them combustible." This 
is probably the same tree that M. Seetzen refers to. But 
still the correspondence to the aacicnt description is by no 
moans perfect ; there being litt tween cot- 

^ ton or thistledown, and ash( eaubriand's 

jolden fruit, full of bitter what is told 

B of the deceit' tlian a fable, 

I; must have t of 1 
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this account' the Oskar and Solanum seem alike entitled to 
the distinction ; and for the same reason, the pomegranate 
must altogether be excluded from consideration. The froit 
of the Solanum Mdongena^ which belongs to the same genus as 
the common potato, is white, resembling a large egg, and is 
said to impart an agreeable acid flavour to soups and sauces, 
for the sake of which it is cultivated in the South of Europe. 
This could hardly be what Tacitus and Josephus referred to. 
It is possible, indeed, that what they describe may have origi- 
nated, like the oak-galls in this country, in the work of some 
insect ; for these remarkable productions sometimes require a 
considerable size and beauty of colour. Future travellers will 
be inexcusable if they leave this question undecided. — Tran9» 
actions of the Linnwan Society of London^ Vol. xvii.. Part 3rf, 
p. 445. 

* 

II. On the Apples of Sodom. By Dr Kobinsok. 

Apples of Sodo?n. — One of the first objects which attracted 
our notice on arriving at Ain Jidy was a tree with singular 
fruit, which, without knowing at the moment whether it had 
been observed by former travellers or not, instantly suggested 
to our minds the far-famed fruits 

which grow 



Near that bituminous lake where Sodom stood. 

This was the Osher of the Arabs, Asclepias gigantea vel 
procera of botanists,* which is found in abundance in Upper 
Egypt and Nubia, and also in Arabia Felix ; but seems to be 
confined in Palestine to the borders of the Dead Sea. We 
saw it only at Ain Jidy ; Hasselquist found it in the desert 
between Jericho and the northern shore ; and Irby and Man- 
gles met with it of large size at the south end of the sea, and 
on the isthmus of the peninsula.t 



* Sprengel, Hist. Rei Herbar. i. p. 252. 

t Hasselquist, Reise, p. 151. Irby and Mangles' Travels, pp. 364, 450. 
Comp. Seetzen in Zach*s Monatl. Corresp. xviii. p. 442. Burckhardt, p. 392. 
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We saw here several trees of the kind, the trunks of which 
were six or eight inches in diameter ; and the whole height 
from ten to fifteen feet.* It lias a greyish cork-like bark, with 
long oval leaves ; and in its general appearance and character it 
might be taken for a gigantic perennial species of the milk-weed 
or silk-weed found in the northern parts of the American 
States. Its leaves and flowers are very similar to those of the 
latter plant, and, when broken off, it in like manner discharge* 
copiously a milky fluid. The fruit greatly resembles exter- 
nally a large smooth apple or orange, hanging in clusters ofi 
three or four together, and, when ripe, is of a yellow colour. 
It was now fair and delicious to the eye, and soft to the touch ; 
but on being pressed or struck, it exploded with a puft^ like 
bladder or pufF-ball, leaving in the hand only the shreds of the 
thin rind and a few fibres. It is indeed filled chiefly with air, 
like a bladder, which gives it the round form; while in the 
centre a small slender pod runs through it from tho stem, and 
is connected by thin filaments with the rind. The pod con- 
tains a small quantity of fine silk with seeds, precisely like' 
the pod of the silk-weed, though very much smaller, being in- 
deed scarcely the tenth part as large. The Arabs collect the 
silk and twist it into matches for their guns, preferring it to- 
tho common match, because it requires no sulphur to rcndct 
it combustihle.t 

Tho most definite account we have of the apples of Sodom^i 
so called, is in Josephus, ivho, as a native of the country, is &. 
hotter authority than Tacitus or other foreign writers. J After! 
speaking of the conflagration of the plain, and the yet i 
ing tokens of the divine fire, he remarks, that " there 
to he seen ashes reproduced in the fruits, which indeed re- 
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* Ixby and Mntigks found them mcisuring in many in^tuices two ftetjl 

are in circumforenc(>, and llio 1jouf;]is nt lisnst fiflccn feet in licjglil, % B 

likli far oxceedod any llioy san in Nubia- F. 430. 

t Gregory of Toura would seem lo bare henid of tliis tree ; " PtvjK) 
richo, habcntnr arborea, quat lanas gignsnl; czfcilMIit cnim poma il 
-cncarbiUrum, testns in drcuitu habMitiadti»ui,{iitTinM«CM8ni)toiuii]|i 

Of thia wool, he Baj»,GDe garmiiulBiinDniiule. Grcgut. Tuiiii: 
Miraclib. i. e. IB. 

J TliG Bible sppakB onl j of tho " 
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semble edible fruits in colour, but, on being plucked with th« 
hand, are dissolved into smoke and ashes."* (n this accotat; 
after a duo allowance for the marvellous in all popular reporiij 
I find nothing which does not apply almost hterallj to the 
fruit of the Oslier, as we saw it. It must be plucked aai 
liandled with great care, in order to preserve it from bursting. 
We attempted to carry some of the boughs and fruit with oa 
to Jerusalem, but without success. -f* 

Hasselquist 6nds the apples of Sodom in the fcvat of. the 
Solanum Metongena (nightshade, mad-apple) which ^ve saw 
in groat abundance at Ain Jidy, nnd in the plain of Jericho. 
These apples are much smaller than those of the Osher, and 
when ripe are full of small black grains. There is, however, 
nothing like esplosionj nothing like " smoke and ashes," except 
occasionally, as the same naturalist remarks, " when the fruit 
is punctured by an insect (Tenthredo) which converts the 
whole of the inside into dust, leaving nothing but the rind 
entire, without any loss of colour."! We saw the Solanum 
and the Osher growing side by side ; the former presenting 
nothing remarkable in its appearance, and being found in 



♦Joseph, B, l.iy.i.i.'ErTiVtxitKXfrili rrthiy iyKymt>ii.u<ii, I'l xt'*' l*i' ^x*"' 
riit i)w)'/Mic ■(is.'bv !;r'J.»^u»r !i x'!''' '" »""*»■ a»»»«Amjs; »&' TippM. Tacilu* 
is still more gonera],lI)st.v.C : " Terr .-an que ipsam specie torridam vim fni- 
^eroiu pcrdidisse. Nam conctB sponte edita, aut msnu data, Eive herlxT) 
tenues ant flores, ut solilam in speciom odolerere atra et inonia velut ia 
cinerem vanescunt." 

t Seotnen was the first, I believe, to suggest tlie iislicr (whicli lie wciteB 
A<>s<:li'iir] oa producing the apples of Sodom, though bo appeara not to h.em 
Been the plant Zach's Monall. Corr. aviii. p. 443. According lo Irby yr^ 
Mangles, " there is very little doubt of this boing the fruit of the Bead Sm, 
often noticed by the ancients," &<;. p, 4S0. I am not sure that Brocnrdos 
does not rater to the aarae plant when he says, that '■ under En-gedi, by the 
Dead Sea, there are btautiful trees ; but their fruit, on being plucked, is 
found full of smoke and ashes," vii. p. 100. Fulclier Camot seema to 
mean the Osher, when, in describing the productions around Segor (JZota"), 
ho fays: "Ibi vidi pomain nrboribua, qnte, cum corticem rupissein, interims 
esse pnlvernlenta oomperi et nigra." Gesta Dei, p. 405. 

J " Quod pulverc intus replota sint, verum est nonnunquani sed non seitf 
per accidjtj nempc in nonnul lis, quod Tenthredine punguntur, quie substan- 
tiam totnni intemam in pulvereni rediglt, at corticem solum ^regie coIock* 
turn integrum reliaquit." Hasselquist Eeise, p. SCO. ^^^ 
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other parts of the country,* while the latter immediately ar- 
rested our attention by its singular accordance with the ancient 
story, and is moreover peculiar in Palestine to the shores of 
the Dead Sea.f 



0/1 Tropical Miasmaia. 
In the Friend of Africa, and also in this Journal, 
that periodical, was inserted an analysis of the waters of the 
African coast, together with some remarks by Professor Daniell, 
on its bearing on the Niger Expedition. " Wo have now the 
gratification," says the editor of the Friend of Africa, " to add 
the following letter from Professor Gustav Bischof of Bonn, 
well known to the English reader by his Observations on Vol- | 
canos in Professor Jameson's Edinburgh Philosophical Journal, 
and who has heretofore shewn a lively interest in the welfare | 
of the \iger Expedition." 

'^Poppelsdorf, near Bonn, 20(A April 1841. 

" My Dear Sir, — I am mucli obliged to you for sending 
The Friend of Africa, Deeply impressed with the vast im- 
portance of the expedition about to sail for the Niger, I in- 
stantly read over those valuable papers. The most interest- 
ing to me as a chemist, was the account of the sea-water on i 
that coast, containing, in some instances, more than eleven J 
cubic inches of sulphuretted hydrogen in a gallon. 

" In support of the supposition of Professor Daniell, that the J 
probabihty of a volcanic origin of the sulphuretted hydrogen. 
is small, and that, on the contrary, its origin by the action o 
vegetable matter upon the saline contents of the water is ex4 
tremely probable, I venture to call your attention to so 
periments I made twelve years ago, and pnhlish 
buck der Chemie und Phi/aik, 1829, vol. iii., p. 
Jarbuch der Chemie undPhyaik, 1832, vol. iv 
experiments being probably unknown to Hn) 
I take the liberty of communicating them 
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" To each bottle of an acidulous water, bottled in the 3 
1828, I added from six to eight grains of sugar, and preserved 
tliem properly corked and sealed in a cellar. After about 
three months, I opened some of the bottles ; the water was 
found to smell very strongly of sulphuretted hydrogen. After 
about thirteen months, a few bottles were opened again, and 
the water smelled also very strongly of sulphuretted hydro- 
gen. In the bottles a bhiclt sediment was found, whieh I sup- 
posed to be a sulphuret of iron. Tliree years and a half sifter, 
many of these bottles were opened, and that black sediment 
collected. Acconling to ray analysis, it consisted of iron and 
sulphur very nearly in the same proportion as in iron pyrites. 
There was no doubt but the origin of this sulphuret of iron 
must he derived from the reaction of the sugar upon the sul- 
phate of soda contained in the mineral water, whereby a sul- 
phuret of sodium was formed, which decomposed the carbonate 
of protoxide of iron contained in it, and thus produced a 
sulphuret of iron. Indeed, the water remaining after the se- 
paration of this sulphuret of iron, contained scarcely a trace 
of sulphate of soda, fl'hilst the mineral water taken up from 
the spring contained, in 10,000 parts of water, 1.098 parts of 
this salt, without the smallest trace of sulphuretted hydrogen. 

" Not only these experiments, but also other facts, favour 
the views of Professor Daniell concerning the origin of sul- 
phuretted hydrogen in the waters of the rivers on the western 
coast of Africa. It is well known that mineral waters con- 
taining sulphates, — for instance, that at Roisdorf near Honn, 
— often acquire a smell of sulphuretted hydrogen, when any 
vegetable matter, as a small piece of straw, is accidentally 
present in the bottles. For this reason, in bottling, the great- 
est care is taken to remove such vegetable matter. 

" There is no question but that the sulphuret of copper 
found by Professor Daniell in the sheets taken from the bot- 
tom of the schooner Bomieta, has been formed in a similar 
manner as the sulphuret of iron above alluded to. A fur- 
ther proof of this opinion m:iy be found in considering ano- 
ther observation, made public in tha before-mentioned Ger- 
man journal. 



■' At the botloia of a basin enclosing a mineral 



spring. 
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pieces of iron pyrites, surrounding different vcgotiiblo miitters, 
as pieces of wood, stallts of plants, &e., have been founds 
This iron pyrites was partly crystallized, and, like the com< 
mon ore, so hard as to scratch glass. According to my ana- 
lysis, the composition of this iron pyrites agreed as nearly as 
possible with that examined by Berzelius. It is beyond a. 
doubt that this sulpliuret has been formed by the action of 
the vegetable matter contained in it, upon the sulphate of sodsi, 
and the carbonate of protoxide of iron contained in the mi- 
neral water. It may be added that traces of the former only 
were present in it, whereby it may be shewn that even the 
smallest proportions of sulphates are sufficient to produce sul- 
phuretted hydrogen under the circumstances alluded to. 

" Besides ^e paper published by Signor Gaetano Giorgini, 
in the 29th vol. of the Annales de Chimie, there is another in 
the 57th vol. of that Journal, p. 148, by M. Bossingault. This, 
philosopher also remarks, ' La cause qui peut influer sur Pin- 
salubrite de certaines contrces, se dtiveloppe constamment \k 
oil la maticre vcgetale morte est exposee a Taction de la 
chaleur et de I'immidite. EUe est propre k tons les pays 
ehauds ct marecageux ou ^ ceux qui sont entoures de forets 
etendues. Son action se manifeste surtout d'une maniere terri- 
ble I^ oil il se fait un melange d'eaux douces et d'eaux salees, 
i Tembouchure de grands fleuves, ou sur le littoral des golfes.' 
M. Boussingault alludes to many instances occurring within the 
tropics in America, whereby it is proved, that vegetable mat- 
ters putrefying by the influence of heat and humidity, spread 
infection over the neighbourhood of tlie most destructive kind. 
The results obtained by MM.Moscati, Rigaud, and Boussingault, 
prove sufficiently, that, in a marshy country, during the preci- 
pitation of dew, an organic matter is deposited with it, which 
blackens sulphuric acid. This matter is flocky^ ikDtlf like an 

I animal substance, contains nitrogen. M. fiqnSriEEjHnU says, 
' On peut meme con^evoir I'eSicacit^ de certdMtt|$3l6aation: 
qui ont cte indiqu^es pour se preserver dfi leurs t'lruU. <.-'ii a dit, 
par exemple, qu'il suffisait de se coavrir 1: 
J'ai vu, en effet, plusieurs fois, A-AUh Ics n: 
persouncs obligt'es de les ji^n-rniti:-. - .■ni.ii 
mouchoir de 
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" All these circumstances lead to the suspicion that 
not sulphuretted hydrogen on which depend the diseasea poti 
cutiar to the coast of Africa, but organic matter of ""'"mi^ 
composition. In considering that this matter is formed dar- 
ing the spontaneous decomposition of vegetable substances by 
an incomplete oxidation of their hydrogen and carbon, it is 
very probable that, when vegetable substances are oxidized 
by the oxygon of sulphates, a matter of a similar kind is also 
formed. As that matter formed by oxidation at the expense 
of atmospheric air is volatlUzed, it is to be supposed that the 
Eame is done when such a matter is formed by another action. 
These views being correct, such matters would be evolved 
together with sulphuretted hydrogen. 

" As it is intended by the medical officers of the Expedi- 
tion, on approaching the coast of Africa, to test the water at 
different distances, I ventiu-e to add the desirableness of test- 
ing' also the atmospheric air by means of concentrated sul- 
phuric acid, placed in a vessel on the windward side of the 
deck, and protected against insects. It Is scarcely to be 
doubted that the more the air becomes infective, the more the 
Bulphuric acid will be blackened. 

" As for the destructiveness of sulphuretted hydrogen, sup- 
posed in T/ie Friend of Africa, I may be permitted to suggest 
a few remarks. It is true that this gas is very deleterious, 
only ij ua part of it in the atmosphere kills a bird ; but in 
what manner does this gas act on animal life ! When not 
present in such a proportion as to kill a man instantly, it 
causes inflammation in the lungs- Workmen cementing steam- 
vessels in the inside, where the cement, after some time, dis- 
engages sulphuretted hydrogen, offer instances of this kind. 
W^hen this occurs before the workman has left the vessel, he 
risks, at least, a dangerous inflammation on the chest. It is 
to be supposed that sulphuretted hydrogen, when diluted with 
air in such a proportion as still to be injurious to animal life, 
will not affect in a dift'erent manner to it. But are the di 
eases, peculiar to the coast of Africa, of such a kind as tl 
produced by sulphuretted hydrogen ? 

There are many places where this gas is evolved in h 
quantities ; for instance, in the Solfatara of Poiwuoli, in 
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neighbourhood of Naples, in diflFereiit spots of Sicily, in the 
neighbourhood of siilphui'eous springs, &c. Now, do you know 
any account a.bout diseases proper to such places "i On the 
contrary, sulphureous springs are among the most distinguished 
fountains of health. 

" I think, as to the exhalations of sulphuretted hj'drogenj | 
the same holds good aa is said of carburetted hydrogen- It ia I 
also supposed that this gas, evolved from marshes, causes the | 
intermittent fevers so common in their environs. Were this I 
supposition correct, what diseases ought the miners to suffefi J 
who frequently work in an atmosphere containing above j^j of I 
carburetted hydrogen ! 

" I believe that sulphuretted hydrogen may just as little 
take a share in causing diseases, as carburetted hydrogen does, 
though it is not to be denied, that a much smaller proportion 
of the former than of the latter is fatal to animal life. It is 
much more probable that the volatile vegetable matter ac- I 
eompanying sulphuretted hydrogen, evolved from the water -j 
on the coast of Africa, originates diseases, as well as th&t I 
which is mixed with carburetted hydrogen disengaged from I 
. marshes. 

" Professor Daniell remarks correctly, it is difRcult to c 
I eeive how such a striking and important fact as the inipreg* J 
bation of the waters of the ocean, upon such a long line of 1 
coast, with sulphuretted hydrogen, could so long have escaped [ 
observation. It is true, he has turned, on this subject, to ' 
BOme of the accounts of the late travels in Africa, to seek for 
evidence, and communicated also some important observations 
Hiade by Macgregor Laird. But in this account a horrid 
I tickeniug stencli peculiEir to the miasma is only alluded tu 
' It may still be supposed that this gentleman, when even » 
: acquainted with chemical properties, would have mentioivV 
I tiie similarity of that stench to that of putrefying eggs- 
'. indescribable feeling of heaviness, languor- 
, gust, with which one is oppressed in th' 
experienced on breathing such quantit 
drogen as to fill a room with an nnsi 
" Otherwise gases, when|even hea- 
ve very easily distributed through 
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diluted, provided tli:\t they are not exhaled in recesses or in 
enclosed spaces, which do not at all, or hut slightly, partake 
of the external movements of the air. With respect to car- 
bonic acid gas, there are many instances of this kind in the 
neighbourhood of the Laacker Sea. I was many times in the 
neighbourhood of the village of Tfehr, on a large plain, most 
likely an old crater of an extinct volcano, where carbonic acid 
gas is evolved in immeasurable quantities from hundreds of 
acidulous springs close to one another, and where, at many 
pointe. bubbles as large as the head scatter the water to a 
height of more than a foot Nevertheless, in the middle of 
the marsh, the smell of the gas is hardly, but that of the 
marahly exhalations very distinctly, perceptible. From this 
it is to be seen that gases are by far more easily distributed 
throughthe atmosphere, tlian exhalations of putrefying matters. 

"In applying these observations to the exhalations of sul- 
phuretted hydrogen from the water on the coast of Africa, it is 
obvious that they, when even yet so considerable, will hardly 
aifect a ship's company. But the exhalations of putrefying 
matters doubtless bear quite another relation to those exposed 
to them. 

" I think it will he found that the sea-water in that country 
wilt contain far less sulphuretted hydrogen than that analyzed 
by Professor Daniell, and that this gas for the most part has 
been produced during the carriage of the waters to England. 
Indeed, the vegetable matter found in diffei-ent proportions in 
all those waters which contained sulphuretted hydrogen, seems 
to be the remaining part of what has been decomposed by tlie 
sulphates in them. All those waters were bottled in the months 
of September, October, and November, 1839. The Reports 
of Professor Daniell are dated on the 13th April 1840 ; when, 
therefore, the analysis of them was made, they had been pre- 
served in the bottles above half a year. This space of time 
is, however, according to my researches, more than sufficient 
to eifect decompositions of sulphates by vegetable matters. 
Besides, according to the experiments of Professor Daniell, 
mentioned in No. 4 of The Friend of Africa, three months are 
alone sufficient to produce sulphuretted hydrogen, by adding 
a quantity of newly-fallen leaves to water, in which sulpliate 
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■ 'of soda had been dissolved. The remark of this able chemistfJ 

■ 'that this mixture had a most insupportable sickening odontf,! 

■ much more than that of pure sulphuretted hydrogen, is not ta« 
I be overlooked, because it extremely favours the supposition! 
I Suggested by me, that by the action of vegetable matters OtxM 
I fiiilphates, besides sulphuretted hydrogen, an organic substaneaj 
I is produced, which is by far more fatal to animal life than this J 

r'pis- I 

I " As for the use of the chloride «f lime, and the fumigation \ 
I with chlorine, to decompose sulphuretted hydrogen, and thus 
I to render it innoxious, it is well known that these means of 
I mitigation also effect decompositions of putrefying matters ex- 
I haled from the sea-water. Therefore, it is no doubt that these-J 
I means will be, in every respect, very efficacious. 
I " Though I am afraid of trespassing too much upon your I 
I valuable time, yet I cannot conclude this letter without allud- | 
L^ng to a particular decomposition of sulphuretted hydrogen, I 
Jinewly investigated by M. Melloni. You will find this very I 
ft -interesting Report in a letter of this philosopher to M. Arag<^ f 
L^ublished in the Comples rendus, torn. %\., p. 352. M. MellonLl 
V -ibund that a small piece of lighted tinder, or a lighted cigar, 
I when placed near one of the /urnaroli, in the Solfatara, near 
I Naples, instantly produced a vapour, or a thick white cloud, 
& and that this effect reaches to a distance of from five to f 
L feet from the lighted substance. M. Melloni caused iVI. Payea I 
t.to examine into this remarkable phenomenon, and this chemist 1 
I found that sulphuretted hydrogen artificially prepared, 
I <niixed with a large quantity of atmospheric air, is affected b 
L lighted tinder, or by any lighted substance, in the same mat 
L ner as that evolved in the Solfatara. The products of i 
K effect arc sulphureous acid, water, and a few traces of si 
1 Among those circumstances, the ingredients of sulphuri 

■ Jiydrogen are consequently united with atmospheric o: 
■.4nd form sulphureous acid and water. M. Payen haf 
Bdetected that iron, and nearly all its natiu-al compo 
W iron-glance, titaniferous oxydulated iron, even ire 
I and lava, all when heated, act precisely like lighteil 

■ " It is evident then, that a lighted cigar, an articl 
Wjiy common on board all ships, will, in some men ■ 

M. VOL. XXXII. NO. LXIII. JANUAT|\ IS^*!. 
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teract the noxious effects of sulphuretted hydrogen, wben sneh 
ia found to exist distributed through tlie atmosperic aii"." 
To Captain Wathmgton, R.N. Gustav Bischof. 



Jiesearcheg on the Fariations which take place at certain periodt j 
of the dui/ in the Temperature of the Lower Strata of the \ 
Atmosphere. By Profussor Marcet. Transmitted bj the j 
Author.^ .,'\ ^ 

It appears, from researches now of old standing, and dating, 
for the most part, from the end of the last century, that tiie \ 
relations which exist between the temperature of the strata 
of air Btljoining the earth, are subject to variations depending 
either on the state of the sky. or on the time of tho day at 
which the observation ia made. Our countryman, M. Mare 
Auguste Plctet, was the first who, in 1770, studied with care 
the variations of two thermometers, one of wliicli was jilaccd 
5 feet above the ground, the other at a height of 75 feet. He 
remarked, that M-hen the weather was calm and clear, the 
temperature of these two thermometers agreed about two hours 
after sunrise, and from that time tliroughout the whole day, 
the thermometer at 5 feet above tho ground was constantly 
higher than that at 75 feet ; that the two thermometers again 
corresponded some time after sunset, and from that time till 
eleven o'clock in the evening, the lower thermometer under- 
went a relative depression of about 2i° of the centigrade 
scale.J Pictet adds, that when tho sky was completely over- 
cast, or during the prevalence of a strong wind, the difference 
between the temperature of the two thermometers was scarce' 



• We are informod by letter from Dc Stnngcr, dated off tho Niger, that 
DrM'WilliQm,-wbo Lua carefully examined tlia soa-wiitcr near tlio moBliia 
of fjl the tircrs from timo to timo, has not yet been nlilc to find nnj trace of 
tulpkaretted hydrogen in fresldij taken wntcr ; but when Clio waters had 
kept a fetr dnj'B iu corked bottles, it was twice very evident, — EiUU o/EHh. 
Phil. Jwrnal. 

t Mdmuircs de In Societi! do Physiqao ct d' Hisloirc NatQrelle de QenAra, 
T. viii. 2mc partie. 
/ TTiroug-Jiout tbis momeit lUe indicalioiia ate pien. aciMwK\o%\ji>&a 
t^ade theimoiactQr, unless the conWaty \» cxsvoftaVj ia«u'«oBKi. 



of the Lower Strata of the Atmosphere. 3^ 

ly perceptible. Thesa esperiments were again renewed, in 
1784, by the English natural philosopher Six. This observer, 
having compared, for a considerable length of time, the tempe- 
rature of three thermometers, one of which was placed at the 
foot of Canterbury Cathedral, the second on tlie top of the prm- 
eipal tower of that edifice, at aheight of about 200 feet, and the 
third at an elevation of 110 feet, states, that he has often re- 
marked a difference of from b" to 6' between the two first 
thermometers during calm and clear nights, and an interme- 
diate temperature at the station of 110 feet. When tlie wea- 
ther was cloudy, the temperature appeared to bim to be nearly 
the same at the three stations ; if there was any difference in 
them, it was the reverse of what had taken place in clear wea- 
ther, that is to say, the thermometer near the earth stood 
higher than that at 200 feet. White, in his Natural History 
of Sclbourne, has likewise noticed a difference of from 5" to 
6', and on one occasion a difference of 10° between the tem- 
perature of the plain and that of a neighbouring hill about 
200 feet in height. 

Leslie says, he has remarked* that, in England, about two. 
hours after sunrise, the ground is of the same temperature as 
the stratum of the atmosphere in contact with it.t From that 
time till two o'clock in the afternoon, the ground is warmer 
than the contiguous atmosphere. After two o'clock, this differ- 
ence diminishes until about two hours before sunset, when the 
ground again becomes colder than the surrounding air. This 
difference, the author adds, goes on increasing during the 
I sight. 

Finally, Wells, in his essay on Dew, published in 1814, haa 
. observed that in calm and clear nights, the air at the he' 
of four feet most frequently exceeded the temperatui-e 
ground from 3 to 4 degrees, and sometimes from 5 to 6 

From all these observations taken together, the t 
ing facts seem to result : 1*;, During "nlm ami 



• Trans, of tha Hoyol Sodety of Ed 

t The remark ni^eais genertil ; tin 
d Dlear woalhcr. 
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the air at 4 or 5 feet above the ground, is notably ivarmer" 
the ground itself ;• 2dty, Durinpcahn and clear nights, and rec- 
koning from the height of 5 or 6 feet, the air becomes warmer 
as we ascend, according to some unknown law, and to an elo-J 
vation the limit of which has not jet been determined. | 

Before proceeding to detail the experiments which I under- . 
took with the design of throwing some light on such parts of , 
this subject as are still obscure, let us return to the observa- < 
tions of Six, the only ones which liave been made with some j 
degree of continuity, and at considerable differences of eleva- 
tion, and let us determine whether they took place in such cir- 
cumstances as were likely to lead to correct results. i 

The two following considerations induce me to believe 
that the results of Six's experiments must very often deviate 
from the truth. Is^, These experiments were made in the 
centre of a populous town, in which the temperature of the 
surrounding atmosphere must necessarily have been affected 
by the vicinity of a constantly renewed source of heat. The 
influence of this artificial heat must have been particularly felt 
during the period of nocturnal radiation, by preventing the 
cooling of the atmospheric strata nearest the earth. In con- 
sequence of this, the relative increase of heat, in proportion 
as we ascend, must have often appeared to Mr Six not so 
great as it really is. '2dli/, The heat acquired by the walls of 
the Cathedral, exposed during the day to the rays of the sun, 
must have often exercised an influence on the results obtained 
by the English philosopher. No one is now ignorant to what 
a degree stone and brick buildings become heated, when ex- 
posed to the direct rays of the sun, particularly during the 
warm season ; it is so considerable that when a person ia pas- 
sing along by the side of a wall in the evening, he very often 
feels the heat proceeding from it. Now, the strata of air next 
the Tower of Canterbury Cathedral must necessarily have been 
afi'ected, particularly during the earlier part of the night, by 
the neiglibourhood of a mass so heated, tlie more especially as 



* OfLen, nccording to Wolls, from 4 to 5 degrees. Wilson lias seen ttiia 
lilt lo 8 degrees, the surfnce of llio ground Veing covered with 
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the coBducting power, which is pretty considerable, of the ma- 
terials which compose the edifice, must have tended to retard 
the cooling of the surface by the effects of nocturnal radiation. 
From this it follows that the increase of the temperature 
the atmosphere upwards, might often have appeared more con- 
siderable than it really was. In these various respects, the ol 
servations of Six, however interesting they may have been at 
the time when they were made, do not possess a sufficiently 
.exact character, to be of much avail in the present state of the 
science.* 

Another motive which induced me to undertake new re- 
searches on the variations which take place in the temperature. 
of tha lower beds of the atmosphere, is the connection now 
well knj^n to exist between that temperature and the radia- 
tion of the earth. The discovery of the Ethrloscope by Leslie, 
which measures the intensity of this radiation, furnishes the 
means of studying these two facts simultaneously, and of en- 
quiring in what degree they influence each other. The hy- 
gromctrical state of the air must also exercise a certain influ- 
ence, particularly in the evening, on the temperature of the 
lower beds of the atmosphere : we know, in fact, that the de- 
position of dew is constantly followed by an elevation of tem- 
perature ;+ therefore, all things being equal in other respect^, 
the cooling of the lower strata of the atmosphere must be in 
the inverse ratio of the degree of the saturation of tlie air ; opt 
in other words, of the quantity of dew ready to he deposited. 

For the purpose of prosecuting these enquiries, I procured 
a mast or pole 114 feet long, composed of two pieces of fir 
securely bound to each other. After having succeeded, not 



* Tlie same thing raaj' be affirmed of Wlilte of Selbo time's observi 
in which he CDmpnrcs the temperature of the plain with that uf the 
of a neighboaring hill. It may be conceived lo what a degree tlie temi 
tnrc of tliB air in caeli of these atationa might hare been infli 
by neighboaring olypcts, or ei'en by tho character of the gro 
Wliilc cxpreSEeB bimself with little prccisjan on many c 

t Sec my observations on tliiK subject in the ^Jtb Not 
Biblhtkc/ui U>iiva-iHli (New k'ei-ks.) 
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witliout difficulty, in elevating it, 1 had it fixed t< 
the ground to the depth of six or seven feet. Various pre- 
cautions had been taken to prevent it being broken or over- 
thrown by the violence of the wind. It was placed in circum- 
stances most favourable for experiments of this nature, that 
is, situated in the middle of a Uirge meadow, at a pretty con- 
siderable distance from any kind of dwelling, and even from 
groups of trees of any size. Along the mast, at intervals of 
ten feet, I had placed horizontal bars of fir two feet in length, 
each having a small pulley at the extremity for the purpose 
of raising and bringing down the thermometers. The ther- 
mometers themselves, which were extremely sensitive and of 
large size, had their bails covered with a pretty thick layer of 
a non-conducting substance, such as soft wax, or unspun cotton, 
in order that their temperature might not vary during the 
time necessary to bring them down from their elevated posi- 
tion," At the moment of every thermometrical observatian, 
I noted the state of the atmosphere in its different raeteoro- 
logical relations, and on most occasions I examined LesUe^B 
ethrioscope, as well as Saussure's hygrometer. 

The principal object I had in view by undertaldng these 
researches, may be reduced to the solution of the four follow- 
ing questions : — 

1ft, How far is the increase of temperature which takes 
place at certain times of the day in proportion as we ascend, - 
influenced by the state of the shy and the agitation of the air \ \ 

2diy, To determine the times of the day at which this iu-j 
crease of temperature commences ; does it continue constant, 
or shew a tendency to augment during the night ! I 

3d/i/, Is the limit of elevation at which the increase of tem- 
perature ceases constant, or does it vary according to the meJ 
teorological state of the atmosphere ? 

ii/i/i/. Do the increase of temperature, as well as its limit iai 
regard to elevation, remain constant, or do they vary accord- 
ing to the different seasons of the yearl 



* This uitoTVftl nevGr exceeded three quarters of a minute. The balls oj 
the UiermomeLerB were ho protected, Ihata difference of tcniperatuieaiaoiuit 
ingto Ave degrees ^i not begin lo aSei^t lliDiaiat; ahQu\, a,iD^vXit. 
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We shall examioo each of the questions in succession, 
Iet Question. — How far u the increase of temperature uihkk tal 
place at fertain times of the day la proportion aa we agcead, 
jliteneed hy the slate of the sky and the agitation of the 
It results from my experiments, tliat tlie degree of this in- 
crease appears subject, as had previously been observed, to 
the influence of both the circumstances in question. In ge- 
neral, the clearer and more tranquil tlie weather, and the less 
aqueous vapour there is suspended in the air, the more con- 
siderable is the difference of temperature as ive ascend. It 
appeared to me to vary during the finest season of the year 
from 2 to 3 degrees ; I never saw it exceed 4 degrees in sum- 
mer and autumn, however clear tho weather might be, and 
however favourable the other meteorological circumstances of 
a nature likely to have an influence on this phenomenon. If, 
in this respect, the differences which 1 observed during the 
summer are inferior to those mentioned by Six, I differ still 
more from that natural philosopher in this, that while he limits 
the increase of the temperature, ascending, to tho case of a 
calm and clear sky, it appeared to me to take place constantly, 
at least diu-lng the finest season of the year and at the time 
of sunset, and however cloudy the weather might be, provided 
there was not a strong wind. From nearly a hundred obser- 
vations, taken at the times and in the circumstances already 
mentioned, I never failed to remark some increase in the 
temperature upwards, except in the case of a strong wind. 
This augmentation, it is true, was often limited to a few hun- 
dred parts of a degree, and manifested itself in the very low- 
est strata of the atmosphere, ceasing sometimes at the height 
of 40 and even 30 feet," I have even remarked, on more than 
one occasion, a complete equality among the different ther- 

Iraomcters two or three hours after sunset. This took 
* Oa the first of September, at seven o'clock in Uie erBnin^. 
Veather, the wind south-nest, ood pretty strong, the therraom^ 
above the ground stood at 12°. 7. and at 40 Teel, at 12*6. Fron 
108 tho thermometer uadorwent do seciaible vuiiaLion. 
took place in the obaervatiouE or the Gtb SculemlKt auA.4! 
at the nuue boar. 
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for example, in my observation of tlie 20th September, 
at ten o'clock in tLc evening in cloady weather. In this ob- 
servation, tlie thermometer, at 4 feet from the ground, stood 
at 13°.85, and that at the height of 108 feet, at 13\80. The 
mean of the first 50 feet was 13". 81, and the mean of the last 
50, 13'7G, presenting, as will he perceived, a scarcely sensible 
variation. It is to be observed that, at the time of this ob- 
servation, the ethrioscopc indicated zero, thus shewing tbat 
the earth received as much heat from the upper strata of the 
atmosphere as it sent thither by means of radiation. The 
same thing happened in my observations of the 21st and 22d 
Septeraber,takenathalf-past nine in the evening. At this time 
the temperatiu-e was uniform throughout the whole length of 
the mast ; the ethrioscope indicating in the first case 0".5, and 
in the second 1° of coldness in the focal ball. We see, there- 
fore, that when the sky is overcast, the different beds of the 
atmosphere may sometimes be found at the same temperature 
some hours after sunset. But I repeat that I have always 
found a sensible difference, at least during fine weatlier, when 
the observation was made at the moment of setting, always 
excepting in the case of violent winds, particularly if coining 
from the north-east; in the latter case, I have oftener than 
once found a uniform temperature throughout the whole length 
of the mast, even when the sky was not very much obscured. 

2d Question. — To determine the timcg of the <Jay at whk-h the in- 
crease of temperature as we asrend eommenecs, Ix it constant, 
or has it a tendency to augment during the uight ? 

The result obtained by my observations on fliis subject is, 
that, when the weather is clear and calm, the increase of tem- 
perature begins to be perceptible about half an hour or an 
hour before sunset. If the weather be cloudy, it most fre- 
quently does not become sensible but at the moment of set- 
ting- When the sky is clear, the increase usually attains its 
maximum at the time of setting or a little after it ; from this 
time it remains nearly stationary, when the weather does not 
vary. If, however, an abundant dew fall, I have remarked 
that the difference of temperature has a tendency somctimea 
to dJtniaisb. It was thus, for examp\e,tW\, (i"[v \lti© Yl^tA 
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September, at seven o'clock in the evening, the Increase of'd 
the temperature from the height of 6 feet to that of 108 feet, -4^ 
was 2°. At ten o'clock, the dew being very plentiful, the dif- ^ 
ference did not exceed 1°6, even although the sky continued'l 
perfectly transparent. The increase of temperature i 
ascend does not become more sensible at the time of the rising*"' 
of the sun ; on the contrary, most frequently the difference 
between the temperature of the stratum of air nearest the 
ground and of that situate at the height of 105 feet, appeared 
to me obviously less at the moment of the sun's rising than at _ 
that of its setting. This is probably owing to the abundaDce''l 
of the dew which is known usually to increase at sunrise ; I.J 
have even remarked that a little before simrbe, and after a \ 
strong dew, the phenomenon was sometimes reversed ; that it 
to say, the temperature seemed to decrease in proportion to 1 
the elevation, particularly when the sky was suddenly over- I 
cast. In the latter caj^e, the temperature of the earth is al-- 
most always wanner than that of the ambient air. Such waa 1 
the case on the 5th October at half past six o'clock in thei] 
morning, the weather being calm and cloudy, with much dew ; I 
the thermometer on the grass indicated 12°31, at the height J 
of 5 feet, 12", and at 105 feet, ir.7. The same thing took 1 
place on 7th October, at six o'clock in the morning, the ther* ' 
niometer at 5 feet was at lO'.l, and that at 1C5 feet, 9' .76, the 
temperature of the ground being about 10°. 3. We shall after- 
wards see that, in the severe colds of winter, and when the 
weather is obscure, the temperature of the stratum of air 
next the ground is in general warmer than that of the at-j 
mosphere at a height of 50 or 100 feet, both at the time t 
sunset and sunrise. 

3d Question, — To dctermxne the limit of elevation at Jvhich the it 
crease of temperature ceases ; is Ihis limit to 
vary according to the state of the atmosphere 
"When the sky was perfectly clear and * 
fsunset, it pretty often happened that thf 
T^f temperature upwards was beyond th 

tlilit is to say, above the height of 108 
||«rer, it appeared to mo to be found \i> 
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that is to say, beyond tlie latter elevation the inci 
temperaturo ascending was not generally very sensible, howJ 
ever dear the weather might be. I could adduce a great 
number of observations in support of this assertion ; amougj 
otliers, those of the 1st and 2d August, of the 8th and ISti^ 
September, of the 3d and 4th October, &c., in which the It^ 
mit of the increase of temperature was always found belon 
100 feet. Wc shall afterwards see that in winter, especialljj 
when the weather is not very clear, the increase of tempera* 
ture at the moment of the rising and setting of the sun, 14 
most frequently not observable except from the surface of thq 
earth to the height of 5 or 6 feet ; from that elevation np tq 
a height of 100 feet, the temperature remains uniform, and 
sometimes even goes on diminishing in proportion as we ascend^ 

4th Qoestion. — Does the infrt'oite 0/ temperature which takes p}am 
as we ascend at certain periods of the day, vary according M 
tho different seasons of the year ? ] 

The answer is in the afiirmative ; for although I have not 
found conspicuous differences between the summer and am 
tumn, such is far from being the case with the winter seasonj 
which has presented to me some remarkable results in thia rej 
spect, especially when the surface of the earth is covered witit 
snow. 

Viewed in relation to the increase of temperature as w» 
ascend, winter ditfere from the other seasons of the year iu 
the two following respects ; — 

1*(, The difference of temperature between the strata of 
air adjoining the earth is much more considerable than ay 
any other period of the year ; such is the result of the series' 
of observations made this year during the months of De-' 
cemher and January. The maximum of difference observed^ 
was on the 20th January, at half-past eight in the even-i 
ing, the weatlier being perfectly calm and clear, and the 
earth covered with snow to the depth of about a foot. This 
difference amounted to nearly 8° for a change in an ele- 
vation of 50 feet; the thermometer, at the height of 2 feet^ 
indicating — 16° .2, and at the height of 52 feet — 6°A ; at thei 
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•height of 105 feet it was at — 7°.4, giving a total difference of 
8= 8 for an elevation of 105 feet. 

On tlie morning of the 21st January, still colder than the 
preceding, at six o'clock the thermometer, at 2 feet above the 
ground, was at — 21°.2 ; at the height of 52 feet it was at 
— 15°.5 ; and at 105 feet, at — IS".?. The increase of tempera- 
ture, it is thus seen, is less constderaide than on the preceding 
day ; which is no doubt owing to this, that the cold of the 
earth's surface had had time to extend itself to the somewhat 
more elevated strata of the atmosphere. It amounts, never- 
theless, to 5°. 7 for a height of 50 feet, and to 7°. 5 for a height 
of 100 feet ; a difference which exceeds by many degrees the 
maximum of that which has been observed during the warm 
season. A mean of twelve observations made both at sunrise 
and sunset, during perfectly serene weather, and the ground 
being covered with snow, afforded a difference of 5". 4 between 
the temperature of the air at the height of 2 feet and that at 
52 feet above the ground. By comparing the station at ^ 
feet with that at 105, this difference was 6°.4. 

In winter, when the ground was not covered with snow, thSB 
difference between the temperature of the lower strata of the 
atmosphere appeared to me to bo less considerable ; it always. 
however, exceeded the maximum of what was observed during 
the serene evenings of summer and autumn. The maximum 
of difference observed by me when the ground was not cover- 
ed with snow, occurred on the 1st of December. The ther- 
mometer, 2 feet above the ground, marked — 4°. 7 ; at 52 ft 
■if 0.9 ; and at 105 feet, + 1.4 ; thus giving a difference 
80.6 between two beds of air separated by an interval of 
feet, and of C.l for an interval of 100 feet. The mean 
crease of temperature, calculated from a series of twenty 
servations, made partly in December and partly in Februi 
was found to be S^.SO for a difference of elevation of 5" 
and 30.45 for a difference of 100 feet. We thus si 
die circumstances above mentioned, the increase 
ture as we ascend, even during perfectly seren" 
extremely slight, reckoning on a height of 50 
are of opinion that we are not far from ihetra^ 
extreme Jimit oi tliis increase m winier \)e\ov) 
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ever considerable it may be, at the same time, near \ 
face of tlio ground. 

In winter, when the sky is obscured, the difference between 
the temperature of tlie successive strata of the atmosphere 
and those very close to the earth, is extremely small, even 
when the ground is covered with snow. And after we ascend 
above 100 feet, the temperature appears most frequently to 
be modified in a contrary sense to what takes place in clear 
weather— that is to say, it decreases in proportion as ue as- 
cend. In eleven observations made both at sunrise and sun- 
set, and in the circumstances I have pointed out, the ther- 
mometer has been on two occasions lower by some centiemes 
of a degree at the height of 5 feet above the ground than at 
2 feet. The mean of the thermometrical difference between 
the height of 2 feet and that of 50 feet, has been only 0°.4 in 
favour of the highest elevation ; while the mean of the differ- 
ence between 52 feet and 105 feet, has, on the contrary, been 
0°23 in favour of the less elevated station. 

2dly, Winter is further distinguished from the other seasons 
of the year, by the excessively low temperature orthe surface 
of the ground at certain periods of the day, compared with tbst 
of the stratum of air immediately adjoining it ; that is to say, 
situate at the height of about 2 feet. This difference v^ 
peared to me scarcely appreciable during the finest season of 
the year, even when the sky was perfectly clear and serene. 
A mean deduced from a great number of observations made 
during the summer and autumn of 1837, gave only 0°.54 for 
the times of sunrise and sunset, the periods of the day when it 
is at other times most considerable. In winter the ditferenoe 
in question becomes much more remarkable ; it amounted on 
one occasion to 6°, the ground being covered with snow, A 
mean calculated from twelve observations, in clear weather, 
both at the rising and setting of the sun, afforded me a dif- 
ference of 3' between the temperature of the surface of the 
snow and that of a thermometer placed 6 feet above the 
ground ; at the height of 2 feet thb difference only amounted 
to 1= 5. 

I have remarked, oftener than once, in the course of the 
summer unil autumn, that the suvfacc o? ftve ^tQ\a\i.\va& ■a;^ 
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peared momentarily a little warmer than the stratum situated 
at the height of 6 feet, even when, from the latter elevation, 
the increase of temperature upwards was already established. 
Thus, on the 3d October, at half-past five o'clock, the weather 
being clear, and a few moments before sunset, a thermometer 
at the surface of the ground indicated 13°.3, and another at 
the height of five feet only 13'', while the atmosphere at an 
elevation of 80 feet, was at a temperature of 14°. 55, The same 
thing was observed on the 5th Angust at seven o'clock in tha 
evening, the weather being slightly cloudy, after a rainy after- 
noon, when I found the temperature of the turf at 17% while 
that of the stratum of air 5 feet above it was only at 16°. 
This temperature, however, continued gradually to increase to 
the height of 105 feet, where it stood at 17^.1. My observa- 
tions, from the 6th to the 8th September, presented the same 
results. In exceptional cases of this nature, it is not easy to 
explain the sinking of the temperature in the strata of alp 
nearest the earth relatively to that of the higher strata. The 
theory of radiation, indeed, ascribes it to the cooling of the 
ground, as a consequence of nocturnal radiation, which com- 
municates itself to the nearest strata of air, then in succession 
to the superior ones, with a decreasing intensity as we ascend. 
But if the ground itself is found to be warmer than the body 
of air surrounding it, the above explanation becomes inadmis- 
sible, at least without some modification. Perhaps the ano- 
maly in question, which, moreover, very rarely presents itself, 
may be owing to a precipitation of dew, so sudden and abundant, 
OS tnomeutarilj/ to warm the surface of the ground ; the latter, 
after a short time, would again cool by nocturnal radiation, and 
before the slight elevation of temperature it had acqaii 
could communicate itself to the nearest strata of the atraoi 
phere.* 

I formerly mentioned, that one of the objects I had : 
by repeating Pictet and Six's experiments, wna to 
relations which must exist between the ir 
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nnotnalj only four times, and always a little nfU 
dopnsiljoti of(}ew is most nbumUmt. 
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ethrioscope as shewing the intensity of terrestrial radiatioiu 
and the incrcuiic of lieat which tiikes ptaee in certain circanH 
stances in proportion t\& we ascend. I shall not, however, entee 
at present into any detail of the ohservations I made on thii 
subject i because, hitherto, they do not appear to me to havC 
led to any decisive consequence. But the general result 
them is, that the variations manift'sted in the increase of tli4 
temperature of succeasivc strata of the atmosphere, in difiTereal 
cases, when the night appeared equally clear and serene, liavfl 
not coincided in a strilsing manner with the corresponding vail 
riations remarked in the intensity of terrestrial radiation, as tht 
latter is indicated by the ethrioscope. Thus, I have often obi 
served the liquid indicator of this instrument denote tLe sami 
intensity of radiation during a clear summer night, when thi 
increase of temperature upwards did not exceed 2" or 3°, at 
during the same kind of weather in winter, ivhen the sam4 
increase amounted to 4° or 5°. And even the less importani 
variations which manifested themselves during the summe 
from one day to another, in weather to all appearance eqoall; 
calm and clear, were not always accompanied by a correspond 
ing change in the indications of the ethrioscope. There ar 
probably other circumstances besides radiation, which have a 
influence on the phenomenon in question ; and it is only whe 
these have been studied consecutively, that a determinal 
opinion can be formed on this subject. 

The results of the observations described in this Memoi 
seem to lead to the followhig conclusions : — 

Is/, The increase of temperature in successive strata of tfa 
atmosphere as we ascend, and which is remarked at the tim 
of sunset, however variable it may be either in regard to it 
intensity or its limit in reference to elevation, is a constaa 
phenomenon in every state of the sky, except in the case < 
violent winds. 

2i/, The time of the maximum of thia increase is immediate] 
after sunset ; from that moment it is stationai'y, or even pretl 
frequently diminishes, particularly when the dew is plentifi; 
At sunrise, the increase is, for the most part, not so conadj 
rable as at sunset. 

3d, The limit of elevation to which this increase of temp 
raturo extends, seems rarely to surpass the height of 100 < 
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HO feet, even when the sky is perfectly clear and call 
When the weather is cloudy or windy, and pretty frequently 
in winter, even when it is clear and calm, this limit appears to 
be less elevated, 

4/A, The increase of temperature, ascending, varies both in 
regard to its intensity and its limit in elevation, according to 
the different seasons of the year. It is in winter, and parti- 
cularly when the gi-ound is covered witJi snow, that this phe- 
nomenon presents the most remarkable results, 
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Account of the Island of St Kilda, chiejly tvith reference to its 
Natural Histbry ; from Notes made during a Visit in July 
18-10. By Mr John Macgillivbay, Member of the Ou- 

vierian Natural History Society. Communicated by the 
Author. 

The name of St Kilda is familiar to many, in connection 
with vague ideas of some remote and barren island, "placed 
far amid the melancholy main," tenanted by myriads of sea- 
fowl, and the abode of a race of men living in a state of pri- 
mitive simplicity. Believing that some account of a place so 
seldom visited, yet so interesting in every respect to the natu- 
ralist, may prove acceptable to the readers of this Journal, 
have been induced to complete a series of hasty notes whi 
were written during a few days spent in the principal islai 
of the group. 

One of my chief objects in vbiting the Outer Hi^brides last 
Btimraer having had reference to the numeroiia species of wa- 
ter bii-ds which resort to the St Kilda Isles, during the breed- 
I ing season, after a detention of several weeks by contrai 
[ ■■winds, at daybreak on Monday the 29th June, I left Bom 
'a small island in the Sound of Harris, and c- 
' Pabbay, another island two miles distant, 
>at sufficiently large for our purpose, : 
L able delay, hoisted sail about twelve o'c 
L easterly breeze in our favour. In due tui 

i small island 20 miles distant, and fame 
I of multitudes of seals" and various spe 
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48 Mr John MacGillivray on the UlandafSt SiUa. 
cially the Eidcr-Duck, wLlch breeds tliere in conaideraltle 
numbers. Soon after tbis, a thick fog came on, accompanW 
with rain, and as we had still 40 miles to go, without a com- 
pass, our situation became rather unpleasant, the more so, 
as it was judged a still greater hazard to turn back. Haying 
proceeded about 20 miles further, we fell in with a large yacht 
belonging to the tacksman of St Kilda, who was on board, aod, 
like us, on his way to that island. After following in the 
vessel's wake for some time, we eventually lost sight of her in 
the fog. Several grampuses, Delphinut Orca, passed as from 
the westward, and I saw for an instant protruding from the 
water, the dorsal fin of a large basking shark. Selachus maxi- 
mus, a fish of frequent occuiTence among the Hebrides during 
the summer months. There is something extremelyinteresting 
in the sight, when at sea, of any of the larger cetacea, their 
appearance is so sudden ; and as each of these monsters of the 
deep raises his huge back from the water, noiselessly gliding 
into the silent depths below, it leaves an indescribable and 
perhaps unpleasant impression upon the mind. By this time 
the wind was judged to have shifted, and no landmark of 
course being visible, our only chance of ever making St Kilda 
lay in following in the course of the long strings of puffins, 
auks, and guillemots, and the small parties of gannets, which 
passed overhead almost incessantly, all flying in the same di- 
rection, or toward their home. Several fulmars were now 
seen for the first time, and land was judged to be not very far 
distant. Evening was approaching fast, and yet nothing 
could be seen but the monotonous expanse of waters, and the 
dreary fog which covered it as with a mantle. The boatmen 
had begun to lose all hope, and told dismal stories of boats 
leaving for St Kilda that had never since been heard of, and 
of others that had been several nights at sea, or glad to take 
shelter under a rock for a fortnight, as happened once to Mr 

in my collection, .ind the inspection of numerous skins of adults and yonng, 
Been with the Kev. Finlay M'liac, Vullay, About eighty of these aiiimals 
aro annually killed by a boat's crew frnm North Uist, who riait the rock 
in the beginning of November. The seals Sire surprised at a diatance ftojn 
the water, and easily dispatched with clubs, though many ore of large ■ 
one which I meneured bfina- 7l feet in lenglli. 
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M'Niel, a former tacksman. When matters were in this state, 
tbe fog partially cleared up for a few moments, and to our great 
joy disclosed a black looking rock of vast height, two or three 
miies to windward. This was immediately recognised as the 
island of i3orreray, tlie most northerly of the St Kilda group, and 
distant from our destination about 8 miles. The wind being now 
adverse, and having increased to a gale, we were fortunate in 
making, at a single tack under double-reefed square-sail, the 
lee-side of a rock called Levetnsh, off the entrance of the bay. 
Here we lowered sail and mast, and emerging from our place 
of shelter, rowed against a lieavy sea till long after the sun had 
set. In the dim twilight could be observed hundreds of ful- 
mars and stormy petrels passing and repassing, or skimming 
along the surface of the waves. After rowing two miles in 
many hours, about midnight, we entered the bay, and cast 
anchor. By thistime.we observed the singular phosphorescence 
of the water of the bay. Each dip of the oars, and every rip- 
ple on the surface, disclosed myriads of small rounded luminous 
bodies, while every now and then a large medusa passed us, 
appearing a globe of fire or submarine meteor. Soon after, I 
landed by a boat belonging to the Prince of Wales gun-brig, 
which, together with the yacht, had entered the bay a short 
time before. I spent the night in one of the huts, and in due 
time commenced my examination of the island, which occupied 
me for the four following days, and the result of which I shal} 
now proceed to give. j 

The islands of St Kilda are situated about 50 miles to the 
westward of the Outer Hebrides. They are three in number ; 
Hirt, the principal and only inhabited one, generally called 
St Kilda ; Soay, about a mile to the westward ; and Borreray, 
lying eiglit miles due north. There are besides eight or tei| 
others of smaller size, stacks (rocks) as they are called by thoi 
natives, all of which agree in general structure, being nearly 
perpendicular, and of great height. Some of these exhibit 
very singular forms : thus, one somewhat resembles a chu 
steeple ; another iorms a tolerably perfect triangle ; wl 
third bears a considerable resemhlanje to a vessel unt 
Not having been able to etfect a landing on any of tbe 
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islands, I shall confine my observations to tbe princip^-4 
largest one. 

Hirt or St Kilda, is about two miles and a half long &om 
east to west, one mile at its greatest breadth, and nearly 
six in circumference. Roughly speaking, the island may 
be said to be one great mountain of irregular construction, 
with perpendicular sides descending to the sea, and forming 
precipices varying in height from 50 to nearly 1300 feet. 
Some idea of the rugged nature of tbe coast may be formed 
from the circumstance of there being but a single land- 
ing-place, accessible only in fine weather or during particu- 
lar winds. It consists of a Hat shelving rock near tJie up- 
per part of a small bay on the eastern side of the island, where 
also is a narrow beach. The surface of the island varies from 
bare rock, covered in many places with loose blocks of stone, 
which have accumulated in tbe hollows, and left theii- dcbrii 
upon the slopes, to a green carpet of the finest turf. Among 
the hills, in several places, Valleys are formed, one being of 
considerable size, and descending for more than a mile, with 
a gradual slope towards the sea. The sea-m!trgin of St Kilda 
is certainly among the most striking examples of the grandest 
rock scenery of the British isles, perhaps of the whole globe. 
No less than four of the promontories are perforated, and aa 
many large caverns are formed, through which the sea passes. 
Considering the immense height of tlie mural precipices, it is 
no wonder that the St Kilda Isles are clearly visible from » 
Tery great distance, for they may lie distinctly seen from near 
the level of the sea, when 60 miles distant. It is then indeed 
a glorious sight, while walking on the sandy bcaeli of some 
green island, to watch the last rays of the setting sun, as he 
slowly sinks upon the ocean, lighting up with dazzling splen- 
dour the far distant St Kilda Isles, which, it has been no less 
truly than poetically observed, one may almost fancy some 
huge volcano newly emerged from the deep, or the unconquer- 
able baniers of some enchanted land. 

There are several springs in St Kilda never dried up, even 
daring the hottest summer months. The water is extremely 
pore, though certainly not entitled to the extravagant encomi- 
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oma bestowed upon it by the natives. Thus, one is called Tobit 
iia alainnte, or Well of Health, the water of which is reputed to 
cure almost all the diseases in their nosology. There is, be- 
fiides, another spring, scarcely less famous, Tobir na h' oige. 
Well of Youth, aait is called, issuing fromout of the face of a pre- 
cipitous rock near the landing-place, and to be reached only 
after incurring considerable danger. As the water, to retain 
its efficacy, must be drunk upon the spot, it is no wonder that 
so few old persons have attempted the renewal of their youth. 
by its means, although surprising effects are said to have been 
produced by it in former days. Having tasted of the watera 
of this modern " Fountain of Youth,"* I can answerfor their 
goodness ; but with respect to the probable longevity to be 
expected through their means, I can as yet say nothing. 
There are two small rivulets even in summer, one of them run- 
ning for about half-a-mile in the bottom of a beautiful glen on 
the western side of the island, the other entering the bay* 
Deep ruts are occasionally observable on the slopes, the effects 
of winter torrents. 

From the detached position of St Kilda, its bare surface and 
great height, it is exposed to every gale that sweeps over the 
Atlantic- Sudden gusts of wind not unfrequently, even in 
calm weather, descend from the hills with such violence a^ 
sometimes to unroof the huts and do considerable damage. A 
correct idea of the climate could not be formed from the ob- 
servations of only four days, and consequently the mean tem- 
perature, quantity of rain, peculiar winds, &c-, cannot be 
given. 

With respect to the geology of the island I can say bat \ii- 
tle, my attention having been chiefly directed to more favour- i 
ite and to me far more interesting pursuits. It is sufficient I 
to refer the reader to Dr MacCulloch'a work, which no doubf 
gives a very full account. Tlie eastern extremity of the isls 
or about a third of the whole, is composed of syenil 
in one place rises to the height of 1380 feet.t This 
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known by the name of Conachan, forms the summit and eastern 
termination of the ridge composing the island, and by its ab- 
rupt descent to the sea produces a nearly perpendicular cliff, 
supposed to he the loftiest precipice in Britain. The remain- 
der of St Kilda consists of trap rock ; and the line formed by 
its junction with the syenite is well marked in various places, 
pa^ti{^ularly on the north side of the island. At the upper end 
of the bay there has been formed a steep crumbling hank, re- 
ceding from its basaltic base, which shelves into the sea. At 
the landing-place may be seen a large collection of granitic 
masses, some of them weighing several tons, which I was in- 
formed hy the minister of the place were broken down from a 
cliff at the entrance of the bay, and washed on land by the 
heavy swell succeeding a continuance of easterly gales during 
the winter of 182!}. 

The vegetation of St Kilda, though profuse among some of 
the cliSs, is in general extremely stunted. It is truly surpris- 
ing how so many horses, cattle, and sheep, contrive to subsist 
on the scanty herbage of the hill pastures, which are, more- 
over, in many places, nearly ruined by the quantities of turf 
taken away for fuel, leaving exposed the subjacent rock. The 
pasturage is chietly composed of Festiica ovina and duriuscula, 
with a fewother grasses, as.-^!>Bcr«/'a/a, Arena J!ave»ceMs,hc., 
and a sprinkling of the usual Leguminosie. Habenaria viridts, 
Botryckium Lunaria, Gentiana campextris, and Erythrata cen- 
taurium var. latifoUum, occur in similar situations, but in small 
quantity. Cakile maritima, Arenaria peploides, Sahola Kali, 
and Airiplex maritima, are found at the upper end of the bay ; 
Anagedlia tenella, Leonlodon Taraxacum var. palttatre, grow 

I with Pinguicula vulgaris, in the marshy spots ; while C/trysan- 
themum segelum and Arena strigota occur but too plentifully 
among the corn. The cliffs in many places are abundantly 
stocked vrith Jthodiola rosea, Oxyria reni/ormis, Cochlearia offi- 
cinalis and Danica, Stalice armeria, Silene maritima, Ligusti- 
eum Scolicum, and the maritime variety of Pyrethrum itio- 
dorum, all of them attaining a luxuriance (especially on the 
north-east side of Conachan) I never elsewhere saw equalled 
by these species. In the crevices of the rocks, and below the 
manse, A*ple>iii(i}i marinuiii grows to a large size, as in most« 
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of the Outer Hebrides, where it is of frequent occurrence, n 
The pretty Sedum atiglicum occurs in a few places growing ] 
upon dry banks and among moss-covered stones, which it | 
adorns with its tiny blossoms of the most delicate pink. The J 
only alpine species which I observed are Carex rigida, and Saliz | 
herbacea, both of which I found on the summit of one of the 1 
lulls. The occurrence of the latter at so low an elevation is 
interesting, as shewing the influence of the sea-coast upon 
Alpine vegetation, for I had never before gathered the dwarf 
willow at a less elevation than about 3000 feet. Upwards of 
60 species in all of phenogamons plants were gathered by me 
in St Kilda, chiefly during a short excursion with Mr M'Ken- 
zie, the worthy minister of the island ; but the more common 
and less interesting of these I have omitted mentioning. Be* 
sides these, a few cryptogamie plants may be noticed. Various 
lichens, and among them Eamalina scopiilorum, are abundant 
on the more maritime rocks, wliere the species just mentioned 
attains the length of nearly a foot in many places. Chondral 
crispu^k plentiful at the landing-place, and might be coUectti 
ed in large quantity, but its use seems unknown to the natives^ 
There is also abundance of Ehodomenia palmala and Laminat 
digitata in the bay, both of which are occasionally used 
food. 

The crops of the St Kildians are said to be both better a 
earlier than elsewhere upon the west coast. Be this as it mi 
during my visit, the fields of barley and oats were much fa 
ther advanced than any of those I had just left in the Lt 
Island. It is curious, that throughout the greater part of 
Outer Hebrides the small dark barley termed black oats al 
seems to thrive. 

The inhabitants of St Kilda are about 120 in number, 
vided into 23 families. The population, after graduallv 
creasing for about a century, became almost statiom 
now slowly increasing. This mortality aros 
deficiency of births, but from the prevalenci 
infants of a convulsive disease, asXXeAgalar 
disease of the fifth night, from its usually* 
time afterbirth. Owing, however, tothe 
the natives, as regards cleanliness of tl 
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hoascs, doubtless the predisposing cause, this fatal scourge 
soon be rooted out from amongst tbcm, as no cases of it had 
occurred for more than a jear previous to my Tisit.* 

The St Kildians differ little in appearance from their He- 
bridian neighbours. Being of Danish origin, they are gene- 
rally of fair complexion, and of small stature, for I believe 
none of them exceed five feet and a half in height, the average 
being perhaps two inches less. Their language is of course 
the Gaelic, but their dialect is slightly peculiar, and they are, 
moreover, distinguished from all the other islanders by a lisp, 
which is more apparent in the women. 

With regard to tho domestic manners of the natives of St 
Kilda, a great change has taken place, even within the last 
few years. Their houses are no longer the miserable hovels 
congregated together in a confused mass that formed their ham- 
let in former times, but, owing to the praiseworthy exertions 
of their most excellent minister, encouraged by the proprietor, 
they are now better lodged, clothed, and fed, than are tho 
great mass of the population throughout the HebridflRi ThS 
modem village is built in regular order, with the gable end 
of each hut touching upon a well-paved footpath, which runs 
parallel to one side of the bay, and between which and the ses 
lie the cultivated lands, neatly divided, and kept in excellmt 
order. Each family has two huts, one employed as a dwel- 
ling ; the other, used as a storehouse for the feathers and oil, 
is also employed as a stable during winter. "f- These two hooses 
are always adjacent, separated by a narrow passage into whicll 
the doors of both open, and thus mutually protecting eadi 
other from the sudden gusts from tlie hills and the storms of 
winter. The huts are very neatly built in the ordinary way, 
having double walls, the interval being filled with earth; while 
the thatched roof is secured by means of straw ropes haT- 

* I liave Bince seen a fatal casB in JJernGTBy, on ialand Id ths Souad ftf 
Harris, -where it iroa onco prevalent, but is now raro. 

t On first entering the bay, a stranger is struck with tlio nombor of small 
Btocc edifices wliich he sees scattered at intervals iiJung tho slopea, Th«n 
might nnturslty be niistitken for the dwellings oF the natives, bat arq tnonly 
■torebouEDS for lurf and winter provibions, sugh as dried gaiiaets, aiul Uw 
eggt of MA-ionl, 
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ing large stones tied at each end. They consist of hut a single 
apartment, entered by a very low doorway, on passing which 
the smell of fulmar oil from within, joined to the compound of 
villanous odours from the profusion of putrid carcasses of birds 
always lying about the doors, is sufficient to sicfeen any one 
but a St Kildian, possessed of even a moderate degree of ol- 
factory development. The interior is generally filled with 
smoke, which escapes by the door and accidental apertures ia 
the roof, chimneys being regarded as a superfluous piece of 
luxury. The roof and whole interior of the hut are thickly en- 
crusted with soot, which, in wet weather especially, is eontin- 
ually dropping. No peat being found in St Kilda, turf is em- 
ployed as fuel, and the mouldering fire so supported is placed 
on the middle of the floor, while a pot-hook suspended from 
the roof dangles above it. Some agricultural implements, a 
quern, or band-mill, bundles of ropes, a few articles of the 
■rudest furniture, and long strings of the gullets of the Solan 
goose, filled with fulmar oil, stretched from wall to wall, com- 
plete the picture of the interior of a St Kilda hut, in one of 
which I passed two nights. 

The quern, or hand-mill, is still used in St Kilda, and each 
family grinds its corn as required for use. A flat stone, about 
a yard in diameter, furnished with a central upright pin, is 
fixed in the ground ; a round slab of smaller size is laid upon 
the other by means of a hole in the middle, and is made to re- 
volve upon the central pin by a handle. The process of grind- 
ing with this primitive kind of mill is extremely tedious and 
fatiguing, and will probably soon be superseded by some mo- 
dern invention. 

The St Kitdians are well characterized by their extrei 
laziness, a habit, however, more than compensated for by thed 
cheerful disposition, religious principles, and great hospita F 
■ Without going so far as to agree with Mai'tin in his extn I 
gant delusions,* I yet believe that in comparatively few pi 



" The ichiibitanfs of 8t Kild.t ara niuch linppior tliaii the gene? 
,s being almoBl the onlj people in Ibe world who feel tlie ifi 
of trae Ubcrtf : Wbat the coudition of Iho pooiile in the Ooldcn Age la 
bjr the p«et« (o be, that their* really ii. I moan in taiM>»ii>^ nau^^ 
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in the civilized globe, is there to he found a race of men so 
truly happy and contented with their lot. Although inter- 
course with strangers has created many artificial wants and pre- 
viously unknown luxuries, as well as encouraged an avaricious 
spirit, shewn by the value tliey place upon the articles ofl'ered 
for sale to strangers ; yet it very seldom happens that a St 
Kildiau voluntarily leaves bis native rock, dreary and barren 
though to others it may seem to be, in order to settle elsewhere. 
It is needless to add another word to this brief notice of their 
character, for, after all, I can hardly consider myself warranted 
in drawing conclusions respecting it, from such a slender baas 
as that afforded by a residence among them of only a few 
days. 

The mammalia of St Kilda consist exclusively of those in- 
troduced by the agency of man. I was told that some wild 
cats are to be found among the rocks, where they live upon 
the sea-fowl which breed there ; however, not having seen any, 
I cannot state whether they belong to the truly indigenous 
race, as is higlily improbable, or are merely the descendants 
of individuals that have escaped from confinement. The breed 
of horses, cattle, and sheep is of small size ; many of the lat- 
ter being of a dun colour, and remarkable for their length of 
legs and shortness of tail ; the wool, however, is very fine. 
Goats are plentiful among the rocks, where thoy have run wild. 
A breed of curs, apparently a cross of the sheep-dog mth the 
Scotch terrier, is sometimes employed in puffin hunting, but 
could easily be dispensed with. These dogs feed upon the 
carcasses of buxis lying around the dwellings, and are extremely 
annoying to strangers, which they, as well as the cattle, im- 
mediately recognise and follow, to their great annoyance. 

The land birds, as might be expected from the remote situ- 
ation of the St Kilda Isles, are but few in number. Falco pe- 
. regrinus and Tinnunculas, the Peregrine Falcon, and Kestrel, 
■ both breed in the precipices, but in small numbers, I pro- 

ty, purity, Mutual Love and Cordial Friendsbip, free from Solicitous Carea 
and Anxious Covetonsuess, from Envy, Deceit, and Uiijeimnlatioii,froni Am- 
bition and Pride, and tLe conaequencea tliat attend them, &:c.'' — A Late 'Voy* 
age \o St Kilda, the romoteEt of tha Hebrides, or Western Islce of Scotlaadi 
with a Hietory of the Iflland, &c, by M. Martin, Gent. 1698, p. 137. 
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cured an egg of the former from the same nest which several 
years ago furnished two young birds to the Messrs Aitkinson 
of Newcastle." Corvus Corax, the.Raven (^jW/i^df^/i)) is found 
in gmatl numbers ; but C. Comix, Hooded Crow {Feannag), ia 
more common. I have frequently seen about a dozen of the 
latter sitting upon the roof of one of the huts, attracted pro- 
bably by the numbers of puffins' heads lying about the door. 
Though seemingly perfectly aware of the dangerous nature of 
a gun, tliey could yet be easily approached by a little address. 
Starlings, Sturnm vulgaris (Truid), are very numerous, breed- 
ing in the old walls ; and I often heard the loud clear song 
of the Thrush, Turdua musicuaf (An ameoracfi) resounding 
along the hill-sides, and calling up pleasant recollections and 
many a rural scene. The Wheatear, Saxicota (Enantke {An 
clacharan, i.e. the Mason), breeds plentifiilly among stones, 
chiefly about the walls of the huts, as in the other Hebrides. 
Two species of Pipit, Anthua pratensis and aquaticus {An 
Glashan), are common, as are also the Lark, Alauda arveitau 
{An Uialiag) and the Com Bunting, Emberixa Miliaria {An 
sparig). The Twite, Linota moniiiim {An blcan), the only spe- 
cies of the genus observed by me in the Outer Hebrides, occurs 
also in St Kilda. 

To the above species seen by myself, a few others may be -j 
added. The cuckoo is said to visit the island at regular in- 
tervals ; and the Rev. Mr M'Kenzie informed me that, on I 
one occasion during winter, after a succession of easterly I 
gales, a ptarmigan was seen by him on one of the hilt tops. 
Of Falco lalandicug, the Iceland Falcon, sometimes reported 
to breed in St Kilda, I could obtain no information from the 
inhabitants, who could scarcely allow so conspicuous a bii 
escape their observation. That they may breed therf 
ever, is possible, as a friend of mine in North Uist t 



■ One of these gentlemen, I beliBTo, published on account o 
the Transactions of the Natural Histoiy Socict}' of Newcaat 
hsTe not been able to procure. 

[ may m<.<ntion here (for the fact has been doubted) that tbJa 
fecti; identical with that go common over (lie rest of ScotUn 
- collected by mc in the Ilcbridea aie certainly smaller and of 
•■thnn aaUcil. 
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preserved a beautiful specimen, and another was seen and ft 
at about the same time in the adjacent island of Pabbay. 

The Grallatores, like the land birds, are few in number. 
The Oyster-catcher, ITamatopua oatrategus (An Trilachan) 
I found breeding among the loose stones at the upper margin 
of the bay, and also in some exposed shelving rocks on the 
west side of the ^island. Several pairs of the Dunlin, Tringa 
variabilis, were observed upon the hill side, where they 
doubtless had young. A few Land-rails, GalUnula Cra 
(Dreunn), are always to bo found among the corn, and their 
cry may he heard all night long, and occasionally daring the 
day. 

In addition to these, the minister lias occasionally observed 
the Golden Plover, Common Sni[ie, and the Woodcock, the 
last only in winter, when it is found by the rills along with 
the snipe- 
Far more interesting, however, than these, are the nume- 
rous water-birds which resort to St Kilda for the purpose of 
breeding, and whose countless myriads enliven the otherwise 
dreary solitudes of its rocky isles, and lend a charm to their 
gloomy and savage grandeur. Some faint idea of one of their 
breeding-places may perhaps be found, by a perusal of the fol- 
lowing extract from my note-book. 

Leaving the hut, 1 set off for the top of a high hill above 
tlie village, and after a little scrambling among the loose 
blocks which covered its declivity, managed to reach it. The 
day was clear, and with the exception of small patches of fog 
which were hovering about, scarcely a cloud was to be seen. 
The dim outline of the Hebrides formed the eastern boundary 
of the horizon, which they filled as with a dim haze. On all 
other sides no land was to bo seen, save the neighbouring 
islands of Borreray and Soay, with the adjacent rocks. After 
walking along the ridge a little way, I came suddenly upon 
the top of a tremendous precipice, far surpassing all my pre- 
conceived ideas of the grandest rock scenery. It was with a 
J of involuntary awe that I looked down 
" High from the aumniit 
Of a crnggy cliff, such oe amazing frowns ^^ 

On uLmobt Kilda'e shoce, whose lonely race ^^^ 

£ogi^ Iho totting vta to ladisn wotld«<" ^^| 
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Far below me could be seen the long heavy swell rolling in 
from the Atlantic, and climbing up the darli rock whose base 
t clothed with sheets of snow-white foam, as it broke with a 
lound at times scarcely perceptible, but at intervals falling 
jjon the ear like distant thunder. In many places the rock 
fcras scarcely visible on account of the absolute myriads of sea- 
fnrAs sitting upon their nests ; the air was literally filled with 
and the water seemed profusely dotted with the larger 
bwl,thesmaHeronesbeingnearlyinvisibleon account of the dis- 
tance. The sound of their wings astheyflewpast,joinedtotlieir 
harsh screams as they wheeled along theface of the cliff, startled 
me from the reverie into which I waa thi-own by the strange 
scene before me. Every little ledge was thickly covered 
with kittiwakes, auks, and guillemots ; all the grassy spots 
were tenanted by the fulmar, and honeycombed by myriads of- 
puffins ; while close to the water, on the wet rocks which were 
■hollowed out into deep caves, sat clusters of cormorants, erect . 
and motionless, like so many unclean spirits guarding the en- 
trance of some gloomy cavern. On rolling down a large stone 
from the summit, a strange scene of confusion ensued. It 
would perhaps fall upon some unhappy fulmar sitting upon the 
nest, crushing her in an instant, then rolling down the crags, 
which reverberated its echoes far and near, teai'ing long fur- 
rows in the grassy slopes, and being shivered into fragments 
upon some projecting crag, scattering in dismay the dense 
groups of auksandguillemots. Its progress is all along marked 
by the clouds of birds which affrighted shoot out from the pre- 
cipice to avoid the fate which nevertheless would befal many, 
until at length it reaches the bottom, and is received into the 
water along with its many victims. The startled tenants of 
the rock now return to their resting-places, and all is again 
comparatively quiet. 

Several species of gull are of common occurence. Larut 
marinus and/uscus, the great and lesser Black-backed Gulls 
(^n Farspach), L. argentatus, Herrmg {FaoUeag), L. canua. 
Common Gull {Faoileag Bheg), and L. tridaclt/lus, Kittiwake 
(Buideag.) Of these the last is the most abundant, and the 
X. canua the least so. The kittiwalce, unlike some of the 
Qthers, is a social bird, and occupies the breeduig-^l3.e,%%, 
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it selects to tbe exclusion of almost every other species. It' 
chooses the most inaccessible spots, and forms a regularly con- 
structed nest of tarf and dried sea- weed, laying invariably three 
eggs, as the other gulls mentioned above generally do, with the 
exception of L. marinus, which has usually only two. On dis- 
turbing a colony of kittiwakes, most of the birds leave their 
nests and fly about the intruder, uttering incessantly their cla- 
morous, but not unmusical cry. The noise from a large flock, 
set in motion by repeated shots, is almost deafening ; the flap- 
ping of their wings, their loud cries, joined to the deep gut- 
tural notes of the passing gannets, and the screams of the 
larger gulls, form a combination of sounds without a parallel 
in nature. This bird is not deemed of suffteiout importance 
by the fowlers to serve as an object of pursuit, probably on ac- 
count of its vigilance. 

St Kilda has been long noted as the only breeding-place in 
Britain of the fulmar petrel, Frocellaria glacialis {An Fulmar, 
or Fulimar.)* This bird exists there in almost incredible num- 



* Ab Ibis bird has rarely been seen in its recent state by omitliologiBlB, 
perbaps a short deitcription of ita colouring, with the raeaBuromBnta taken. 
on the spot from numerouB specimens, may be intcreating, as it will be seen 
that my acoount diffura considerably from those to bo found in books. Up- 
per parW WuiBb-gruy, darker on the winga, and gradually fading away to tho 
tail ; head and neck white, with a slight tinge of yellow on the throat, and 
a small black spot before the eye, eitendjng slightly over it ; bill bluish-yel- 
low, of different shadcB, notched with darker patches and streaks, whole of 
tho under parts white, except the under surface of the wings, wLicli is 
bluish-grey, the wing coverts being only sliglitly tinged with that colour. 
Legs pale-fleah colourod, darker on outer surface of outer toe. 



Length to end of tail, .... 18} 

Extent of wings, 1 10 

Wing from flexure, , . . , 13 

Tail, 4 3 

Bill, meaaared strajght, ■ ■ - 1 7J 

Nasal tube, 

Oape 2 2 

TarBU», 2 :i 

Middle,! (3 

Outer, t too and claw, . . . . < 3 1 

laaei; J \1 h 
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bers, and to the natives is by far the most important of the 
productions of the island. It forms one of the principal means 
of support to the inhabitants, who daily risk their lives in its 
pursuit. The fulmar breeds on the face of the highest preci- 
pices, and only on such as are furnished with small grassy 
shelves, every spot on which above a few inches in extent is 
occupied with one or more of its nests. The nest is formed of 
herbage, seldom bulky, generally a mere shallow excavation 
in the turf, lined with dried grass, and the withered tufts of 
the sea-pink, in which the bird deposits a single egg, of a pure 
white colour when clean, which is seldom the case, and vary- 
ing in size from 2 in. 7 lines, to 3 in. 1^ 1. in length, and 1 in, 
11 1. to 2 inches in breadth. On the 30tli of June, having- 
partially descended a neai-ly perpendicular precipice COO feet 
in height, tlie whole face of which was covered with the nest3 
of the fulmar, I enjoyed an opportunity of observing the ha- 
bits of this bird, which has fallen to the lot of few of thosa 
who have described them, as if from personal observation. 
The nests had all been robbed about a month before by the 
natives, who esteem the eggs of this species above all others ; 
those of the auk, guillemot, kittiwake, and pufftn, ranking next, 
and the gannet, scart, and cormorant, last of all. Many of the 
nests contained each a young bird a day or two old at farthest, 
thickly covered with long white down. Such of the eggs asi 
I examined in siCa, had a small aperture at the broad end„ 
at which the hill of the chick was visible, sometimes protrud- 
ing a little way. Several addle eggs also occurred. The 
young birds were very clamorous on feeing handled, and vo- 
mited a quantity of clear oil, with which I sometimes observed 
the parent birds feeding them by disgorging it. The ful- 
mar is stated in most works on ornithology to possess th& 
power of ejecting oil with much force through its tubular 
nostrils, using this as a mode of defence ; but although I 
surprised several upon the nest, I never observed them at- 
tempt this. On being seized, they instantly vomit a quan- 
tity of clear amber-coloured oil, which imparts to the whole 
bird, its nest and young, and even the very rock which it 
frequents, a peculiar and very disagreeable odour. Fulmar 
oil is among the most valuable pioductVons oi StY.JOi^'ai.,OTi&- 
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is procured of two kinds by different processes. The best is 
obtained from the old bird by surprising it at night upon the 
rock, and tightly closing the bill until the fowler has secured 
the bird between his knees, with its head downwards. By 
opening the bill, the fulmar is allowed to disgorge about a 
table spoonful, or rather more, of oil, into the dried gullet and 
stomach of a solan goose, used as a reservoir for that purpose. 
These, when filled, are secured with a string, and hung on 
cords across the interior of the huts, until required for use. 
The oil thus procured and preserved, besides supplying their 
lamps, is used by the inhabitants as a medicine, being some- 
times of considerable efficacy in chronic rheumatism, and act- 
ing as a cathartic ; while, from its nauseous taste and smell, it 
would doubtless prove an effectual emetie also to any but a 
St Kildian. In the beginning of August, the natives descend 
the rocks for the young fulmars, which are then nearly fledged, 
and by boiling with water, in proper vessels, are made to fur- 
nish a large quantity of fat, vvliich is skimmed off, and pre- 
served in casks in the solid form. The old fulmar is much 
esteemed as food by the St Kildians, principally on account of 
its subcutaneous covering of fat, a substance of which they 
are immoderately fond. One which I had the curiosity to 
taste unexpectedly proved tolerable enough, after the enve- 
lope in question had been removed. Perhaps the keenness of 
my appetite deceived me, as it was not blunted by the follow- 
ing bill of fare: fulmar, auk, guillemot, one of each, boiled; 
two pufBns,' roasted ; barley-cakes, ewe-cheese, and Tnilk ; and 
by way of dessert, raw dulse and roasted limpets ad libitum. 

It is chiefly in pursuit of the fulmar that the St Kildian re- 
quires to endanger his life, by descending the tremendous pre- 
cipices, on the faces of which it breeds in almost incredible 
numbers. Their mode of procedure is as follows ; Two men 
go in company,|eaeh furnished with several coils of rope,* about- 
half an inch in diameter. The person whose turn it is to de- 



* Formerly, ropes of hair and strips of Ude were oxclusively employed 
for tiuH parpose, as beicg less acted on by friction against projecting angles. 
Thej are now, however, supereeded by those of hemp ; loss durable, to bo 
guee, bat laoce ecouomKal, &a b^ng piocaradLietd^ made. 
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scend fastens one of the ropes under hb armpits, and« h 
the extremity of another rope in one hand, is lowered down 
the ells'. His comrade stands a little away Irom the edge, 
holding the supporting rope firmly with both hand^ and, let- 
ting it out very slowly, while he allows the otlier or guide-rope 
to slip out as is required from under one foot, which loosely 
secures it. When the rope i^ all runout, another is joined to 
it, by means of a noo.ie with which it is provided, and tlie line 
is thus lengthened to any degree. On arriving at a ledge oc- 
cupied by birds, the fowler commences bis operations, easily 
securing the eggs and young birds, knocking down the old 
> with a short stick, or catching them by a noose attacheid 
long slender rod, killing them in a moment by dexterously 
landing the head backwards upon tlie neck. He tlien secures 
Ills sport by bundling the birds together, and tying tliem to a, 
rope let down from above, depositing, at the same time, in a 
11 basket the eggs which he has collected. The dexterity 
of these rocksmen is truly astonishing. The smallest spot is 
considered by them as a secure enough standiwg-placo ; and 
they will creep on hands and knees, though cumbered with a 
load of birds, along a narrow ledge, seemingly without ooneem 
for their personal safety. When exhibiting before strangers, 
which they are easily induced to do, they generally choose for 
the display of their agility a precipice about 600 feet in height^ 
overhanging the sea, at a short distance from tlic village. Oua 
of them will then suspend himself about mid-way down the 
cUlF, and, striking his feet against the rock, shoot lumsolf out 
^me ten or twelve feet or more, rebounding from it several 
times, and increasing the distance with each rebound ; per- 
forming this, and many similar feats, with all the ngility of a 
professional performer upon flie tight rope. It is truly sur- 
prising that no serious accident has occurred for tliu last ton 
years, although, a few years ago, a man fell into tliu sea fro 
an immense height, but was fortunately picked up unhut' 
his comrades, who were at hand with a boat. Ho Ho 
was told, for some time, though, like the other native 
to swim. 

The fulmar flies with great buoyancy and cons 
dity, and when at sea, is generally seen t>kuQSOA 
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surface of tlie wave at a slight elevation, though I never ob- 
served one to alight or pick up any thing from the water-* 
It is partially a nocturnal bird, for I seldom observed it at any 
distance from St Kilda except during the evening and about 
daybreak ; at the latter time, always flying in the direction of 
St Kiida, as if hastening homewards. I have also, on one or 
two occasions, when at sea, engaged in cod-fishing to the west- 
ward of the Harris islands, in very gloomy and rainy weather, 
observed a few fulmars flying about the boat, probably at- 
tracted by the fish we had caught. At its breeding-places, 
however, the fulmar is always in motion, comparatively few 
being to be seen upon the rocks, the great mass being en- 
gaged flying in circles along the face of the precipice, and al- 
ways in the same direction, none crossing, probably on account 
of the confusion this would cause among such an immense mul- 
titude. I never obser>'ed them utter any cry when thus en- 
gaged, or even when their nests were being robbed. The ful- 
mar does not allow itself to be handled with impunity, but de- 
fends itself with its powerful bill, which it can use with as 
much efi^ect as good will. 

Fhatacrocorax Carbo and cristatua, the common and crest- 
ed cormorants ( Xarbh-buill s.ni, Xarbh-beg), are both found 
in St Kilda, the latter in great numbers. Their eggs are ex- 
tremely nauseous, and even the natives hold them in little 
esteem. They nestle in the numerous caves and recesses 
throughout the group, seldom ; however, breeding at any great 
height above the water, into which they drop like a stone when 
alarmed by man, which they seldom are, allowing him to ap- 
proach within a very few feet. 

The gannet, or solan goose, Sula alba, (An SulairJ, is to 
be seen in vast numbers about St Kilda, from whence a por- 
tion of them take their departure every morning to fish in the 
bays and channels of the other Hebrides, the nearest of which 
is about 50 miles distant. I have even seen them in Dunve- 
gan Loch, in the Isle of Skye, about 90 miles from St Kilda, 



* Sevetal which I disBected had the Btomoch filled with pure oil, niized up 
■with tho indigeslibla homy mandibleB of some of the Sepiada, which, we 
maj' conclade, form (heir principal food. 
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to which I have no douht they all retire at night. In fact, 
long strings of gannets may he seen on the approach of even- 
ing winging their way to the westwaril. This bird is appa- 
rently very select in the choice of its breeding -places, which 
it occupies to the total exclusion of every other species. None 
are to be found in Hirta, but the island Borreray is almost 
entirely occupied with them, as are also the adjacent rocks 
Stack Ly and Stack Narmin. The two latter, remarkable 
for their pointed summits and great height, along with por- 
tions of Borreray, appear even from the distance of many 
miles as if covered with snow, this deceptive appearance being 
caused by the myriads of gannets with which the rock is thickly 
covered, as welt as the clouds of these birds passing and re- 
passing in the neighbourhood of their nests. The young birds 
are fledged in August if the produce of the first laying, but 
not till September if the first egg has been taken away, as it 
always is in spots of easy access. The ascent of Stack Ly, a 
rock which seems absolutely inaccessible, is considered the 
greatest of all the dangers to which a St Kildian can expose 
himself. Only a single man can land at a time, and that only 
in fine weather. Even then there is great danger in a near 
approach) on account of the Leavy swell, which many years 
ago drove upon the rock the only boat belonging to the island, 
when all on board, with one exception, perished. A second 
boat had previously been lost at the same place, but the crew 
were so fortunate as to effect a landing, and were taken oif 
tlie rock a few days after by a boat from Harris sent to col- 
lect the rent. The man who lands first, after scrambling to 
the top, lowers a rope, by which the rest easily ascend, and 
commence plundering the nests, throwing down into the sea, 
■to be afterwards picked up, the bodies of the young birds, 
and such of the old ones as they can secure. The old birds, 
however, are generally caught in gins, or killed under night 
when asleep. Great caution is required toprcvent anyof the 
gannets from giving the alarm, in which case the courage and 
ingenuity of the fowler will he exerted in vain. 

Great numbers of gannets are taken not only in St Kilda, 
but also throughout the Hebrides, by cautiously approaching 
I in a boat under sail, when gorged with fot aiii ^lee^ 
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upon the water. Tt requires great dexterity, however, to sb^' 
ceed in this, and I liave often seen it fail, especially in calm 
weather, or when there is only a slight breeze, the bird being 
awakened by the noise of the gliding of the boat through the 
water, and rising on wing, when it invariably disgorges with 
a loud harsh scream. The pasture on the island of Borreray 
is nearly destroyed by the gannets, which have dug great 
numbers of large deep holes in the tuif, to procure materials 
for _their nests, which ai'e composed externally of sea-weed. 
The latter substance many of them must procure from a, dis- 
tance of 60 miles or more, there not being a sufficiency in any 
of the St Kilda Isles. In fact, I have seen a gannet flying 
apparently from Harris, with a large quantity of sea-weed in 
its bill. The force with which the gannet plunges from on 
wing in pursuit of a fish is astonishingly great The follow- 
ing story, illustrating this point, was related to me by more 
than one person both in St Kilda and Harris, and I believe to 
be true. Several years ago, an open boat was returning from 
St Kilda to Harris, and a few herrings happened to be lying 
in the bottom, close to the edge of the ballast. A gannet 
passing over head, stopping for a moment, suddenly darted 
down upon the fish, and passed through the bottom of the 
boat as far as the middle of the body, wliich being retained in 
that position by one of the crew, eifectually stopped the leak 
until they had reached their destination. The long streak of 
foam which follows the plunge of the gannet maybe dis- 
tinctly seen at the distance of more than a mile, when the bird 
itself is far below the surface, and of course invisible. 

The account given by Martin of the barren gannets, which 
roost separately from the others, was confirmed by the natives. 

The stormy Petrel is abundant in St Kilda, but whether 
Thalaaaidroma Bidlockii is there equally common with the 
other species, I am not able to determine. The island of 
Soay is the principal breeding- place of this bird, where, as 
well as in several spots among the others of the group, it 
nestles among debris and in crevices of the rocks, laying, ac- 
cording to my informants, for I never found the nestmyself, 
one, sometimes two eggg. The bird sits very close upon the 
aest, from wbieh it will allow itself to be takeu by the hand. 
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nomiting, on being handled, a quantity of pure oil, which ic 

KCBrefally preserved by the fowlers, and the bird allowed Ut 

isscape. It is only at sunset and about daybreak that 1 hav» 

' observed the Btormy petrel at sea, except during gloomy wea» 

ther, save once while crossing the Minch, being then not fw 

from one of their breeding-places, at Dunvegan Head, in tliv 

Isle of Skye. 

Pii^Hiis anglorum, the Shearwater, or Manx Petrel, is not 

mieommon in St Kilda, where it breeds in excavations formed 

L by itself in the soft earth filling many of the fissures among 

k tiie rocks. Comparatively few ai'e taken by the fowlers, for 

it is never made a regular object of pursuit ; and yet I have 

seen a bunch of several dozens brought by one of them from 

the island of Soay, It lays but a single egg, which I was told 

it depasits upon a slight neat of dried grass at the bottom of 

L its burrow, where it spends most of the day, during which 

rtime few are to be seen, it being in a manner nocturnal in its 

ilnbits. Its flight is very characteristic, and, joined to its 

Idarii colour, renders even a single individual very easy of de- 

rtection, though among a flock of other birds and at a cons^ 

\ derable distance. 

By far the most abundant species in St Kilda is the pufBn, 

I Mormon arcUcus* (Buikir or Boujer), which breeds in the 

[ erevicea of the rocks, as well as in artificial burrows in almost 

fc' every situation, sometimes at a considerable distance from th» 

' water's edge. This bird is taken by the fowlers in two ways E 

when on its nest, by introducing the hand and dragging out 

the bird, at the risk of a severe bite ; and when sitting on the 

rocks, by means of a noose of horse-hair attached to a slender 

rod, generally formed of hamhoo-eane (procured probably 

from some wreck). The latter mode of fowling is ifr 

Crasful in wet weather, as the puffins then sit best 

, rocks, allowing a person to approach within a few 

I «s many as 300 may be taken in the course of tb 

I- expert bird-catcher. 

Of all tlie St Kilda birds, the puffin probab! 
I greatest amusement to the sportsman, as well 
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dity of its flight, as its habit of congi'egating in dense masses 
when sitting upon the rocks. As many as a dozen may often 
be secured at a single shot, and I have more than once seen a 
small shelf about the size of a table, which was swept bare at 
a single discharge, the birds falling into the sea below. The 
smoke had scarcely cleared away, when the scene of slaugliter 
was as thiclcly crowded as ever, and many more might liave 
been easily procured. The food of the puffin during my visit 
I believe to have been chiefly the fry of the coal-fish, Gadua 
carbonariua, from having repeatedly shot the birds flying to 
their nests with this fish in their bills, and I thus found that 
both males and females supply the young with food. The 
puffin forms the chief article of food with the St Kildians 
during the summer months, and is usually cooked by roasting 
among the ashes. 

Uria Troiie, the Common Guillemot (Lamhi, or Lavtf) is very 
abundant. U. Grylle, the Black Guillemot (Gearra-breac), less 
so. The latter is a solitary bird, breeding in holes and clefts 
among the rocks, while the common guillemot nestles on ex- 
posed shelves, usually close to the water's edge. 

jilca Tarda, the Common Auk (^» Falc), is nearly as plen- 
tiful as the guillemot, generally breeding, like that species, 
upon exposed shelves, but sometimes in fissures, from which I 
have dragged both the old and young birds. The cry of the 
latter, when seized, is a loud plaintive squeak, ending in a 
hiss. 

The Great Auk, j4lea impennis, was declared by several 
of the inhabitants to be of not unfrequent occurrence about 
St Kilda, where, however, it has not been known to breed for 
many years back. Three or four specimens only have been 
ever procured during the memory of the oldest inhabitant. 

No doubt a considerable variety of fish might be found about 
St Kilda ; in fact there is abundance of excellent cod, ling, 
tusk, and skate about the entrance of the bay, all of which 
might be taken by lines fastened to the shore, on account of 
the depth of water immediately under the rocks ; but, either 
from indolence or the want of proper materials, tlie inhabi- 
tants pay little attention to this important pursuit. 
Of the entomology of St Kilda I can give but a very meagre 
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account. Among the few Coleoptera picked up during my 
rambles, by far the most interesting are Elaphrus Lapponicus 
and Byrrhita cBiteug," both recent acquisitions to the British 
Fauna. The latter occurred beneath stones in several places, 
the former only in some wet gi'ound in a valley on the west 
side of the principal island. Carabus ca(enula/us bluA granu- 
lalHS {ca7icetlalus\ of most authors), Elaphrus cupreus, Atopa 
Cervina, Sclalosomu» tenetis, C'leincerus cupreus and lesselatas, 
and Geotrapea si/lvaticua. complete the list of coleoptera of 
which I preserved specimens. 

Hipparchia Pampki/us, Charceas gramtnU, and Flusia Gam- 
ma, were the sole representatives of the Lepidoptera that 1 
remember having observed. 

Stsmalopoda pluvialis, Chrygopa cwcutiens, and on urn 
termined species of Tabanus, include the principal Diptera, - 
with the exception of Gasterophilus Equi, a pair of which I 
captured. 

With the common Panorpa communis I may conclude this 
brief list of insects, some of which are, however, of consider- 
able rarity. A diligent searcli would no doubt produce many 
more. 

Having now brought to a close these cursory remarks upon 
St Kilda, I may mention, that after a residence of only four 
days I was unexpectedly forced to hiin-y my departure, in 
order lo take advantage of a favourable breeze that had just 
sprung up. Accordingly, at noon, on Saturday the 4th July, 
I bade farewell to this rugged isle and its hospitable inhabi- 
tants. The huge rocky piles, and their clouds of sea-fowl, 
became every moment more and more dim, and at length were 
lost in a thick fog which enveloped us. It rained most of the 
day i and just as we had caught a glimpse of Haskir, the wind 
shifted, night came on, and we had lost our way. The wind 




* Knee writing tlio above, I have found tliis species in great abundance 
\ on the Eandf linke of Old Aberdeen. 

t The splendid C claihraiai I found to be plentifully distributed througli- 

I out the Hebrides, having obseirud it in North and Soath Uiet, the islnnd of 

ra, aa well as the rnngo of flat moors at the southern estremily of ths 

I mwnland ol Harris, associated lUete with C. 'jtabratus. 
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had been gradually increasing, and now blew a heavy gale, 

breaking the tops of the huge billows which rolled in majesti- 
cally from the Atlantic, The small leaky boat in which I was, 
in company with two St Kildians, proving rather troublesome, 
was abandoned by our friends in the other, who would tow us 
no longer. We were thus left to our fate, in a dark night, 
with a storm blowing off the land, to reach which we had a 
miserable boat half filled with water, and two oars, one of 
them broken. After rowing incessantly during the night, 
without making any progress, and barely escaping from being 
drifted out to sea, at day-break we found ourselves oflF the 
Sound of Harris, and after a long continued struggle, contrived 
to make the uninhabited island of Shellay, where we landed 
upon a beach, at the upper part of which lay the dismantled 
skeleton of a huge grampus, while several pairs of eider-ducks 
were sporting about. Here we attempted to kindle a fire, 
intending to remain till the storm subsided, and relief could 
be sent us. Having fasted since the preceding morning, it 
was proposed to shoot a lamb and roast it; but it seemg we 
had reckoned without our host, for wet sticks are not easily 
made to bum, and guns plugged up with rust, and half filled 
with water, can seldom be induced to go off ; so both schemes 
being found impracticable, were abandoned. After break- 
fasting on brackish water and raw limpets, I prevailed upon 
my companions to push off for Pabbay, the nearest landing- 
place on which was two miles distant. We accordingly em- 
barked once more in our frail vessel, and arrived in safety at 
our destination, after narrowly escaping being lost among 
some sunk rocks, on which at one time the breakers were ria^ 
ing fearfully all around us. 
Old Abesdeen, June 2fi. 1Q41, 



On Freah-mater Polypi. By M. Coste. 

M, Coste has lately presented to the Academy of Sciences 
a short Memoir on Fresh-water -Polypi, from which we sup- 
pljr the following extracts. 
On the eve of my departure upon a jourut-;) ot &(;\c-&V\'nii ^9,- 
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I ooveryto the shores of Italy, for the purpose of collecting mate- 

I rialsforthe completion ofmy treatise on Comparative Embryo- 
geny, I take leave to present to the Academy some results of 
a general work upon the Organization and Natural History of 
the Lower Animals, — a publication which I sliall have the 
honour to submit in its complete form when all the plates are 
finished. In the mean time, I shall dwell only on the Fresh- 
water Polypi ; and hence this communication is to be consi- 
dered merely as a minute fragment of more extended researches. 
The points upon wliich I wish at present to fix attention are 
the following : The muscular apparatus is composed, 1st, Of 
the motor tubercular muscles, which are of two sorts, — ^the one 
flexors witliin the parts, the other flexors without : they exist 
throughout the whole extent of the tentacula, and present, in 
the com-se of their progress, a certain number of nodosities or 
knots. 2(/, Of the motor muscles of the tongue, which ai-e 
disposed in two parallel series before and behind, and are used 
in raising the organ. 3(/, Of the retractors of the animal, 

I forming two large muscles, which, from the bottom of the cell 
into which they are inserted, somewhat in adviuicc of the point 
of attachment of the ovary, mount up on eauli side of the in- 

, testine, to whicli they send fibres of insertion in pnssing, and 
which, on reaching the middle of the cesophagus, divide into two 
unequal bundles; the larger attaches itself to the sides of tho buc- 
cal aperture at the base of the arms, and the other at tlie pos- 
terior of the base of these arms. In the Paludicella, tho two 
fasciculi are not divided, the fibres being distributed and in- 
serted round nearly the ivhole circumference of the mouth. 
il/i. Of the proper retractors of the intestine, two in number, 
fixed, on the one hand, behind the point of insertion of the 
ovary, and, on the other, at the posterior part of the stomach, 
where they appear to terminate, after bifurcating. 5/A, Of 
the dilating muscles of the sheath. These are cutaneous, ar- 
ranged more or less transversely, and very numerous, in a 
certain extent of the length of the circumference of the free 
extremity of the cell. They are inserted, in one part, at th^ 
internal surface of the skin which covers the extremity of ti 
cell, so, of course, favouring the exit of the animal by ojj 
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coming the closure occasioned by the contraction of the spliinc* 
ter of the sheath to which they are antagonists. The Paludi- 
cella present, in this respect, a difference which it would be 
tedious to explain, but which will be accurately represented 
in the plates, QUt, Of the regulator muscles of the sheath, to 
the number of about ten. They are arranged Hke so many 
cords, which, from the anterior third of the length of the in- 
side of the cell into which they are inserted, extend in the form 
of raja, converging forward from behind towards the circum- 
ference of the posterior extremity of the sheath, to the points 
of whose circumference they attach themselves. Their use 
seems to be to enable the sheath to maintain, in a permanent 
manner, the infolded arrangement ii'hich is natural to it, and 
likewise- to oppose any undue unfolding of the animal. On 
this account, we designate them the regulators of the sheath. 
They are much fewer in the Paludicella than in the horse-shoe 
plumed polypi (i panache enfer a, cheval). The dilating and 
regulating muscles of the sheath are the only portions ^vhicli 
have any traces, however obscure they may be, of the radiatory 
arrangement of the fresh-water polypi ; all the rest of the or- 
ganization being evidently binary. 

TAe Digestive Apparalus, which is composed of three very 
distinct compartments, the (Esophagus, stomach, and rectum. 
The ossophagus commences in front by a circular and ciliated 
mouth, surmounted by a tongue which is also ciliated, ivhich 
serves as an operculum, and varies in form, size, and arrange- 
ment, according to the species. It communicates behind with 
the stomach, by a mouth shaped as in the tench, projecting into 
the interior of this organ. This tongue and tench-like mouth 
form an anatoiuical arrangement which belongs exclusively to 
the horse-shoe plumed polypi, being absent in the Paludicella, 
which, in this respect, present an entirely different conforma- 
tion, and in which it is also found that the absence of a tongue 
and of the tench-shaped mouth coincides with that of a palmed 
membrane, which unites the base of the tentacula of the polypi 
to the horse-sboe plume. The stomach forms a large pouch, 
terminated posteriorly in a cul-de-sac, and presents through- 
out the extent of its inner surface many projecting longitudi- 
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sal folds. The rectum comntences towards the anterior part 
of the stomach, a little behind the oesophagus, by an aperture 
furnished with a sphincter, and opens externally upon the 
back of the animal. The coats of the three intestinal divi- 
sions are somewhat thick, — have a structure which appears 
glandular, and exhibit a muscular coat formed of circular 
fibres, which endows tbem with a strong contractile power, 
and which enables the stomach to operate on the aliment by 
its very marked movements, facilitating, of course, the process 
of digestion. In the Paludicella this power of contraction 
being much less, there is substituted a number of very long 
cilia, which are placed round the opening of communication 
between the stomach and rectum, and which, by their vibra- 
tions, agitate the alimentary molecules. 

The jipparalui of Reproduction. Besides the power of pro- 
pagating themselves by means of gemmce, the fresh-water 
pol)-pi also propagate by ova, which are produced in a filiform 
ovary, situate at the posterior part of the stomach, to which 
it b attached by one of its extremities, whilst hy the other it 
is fixed to the inner surface of the cell, between the two points 
of attachment of the retractor muscles of the animal and those 
of the intestine. All the members of the same polypidon ap- 
pear to produce ova, and consequently, if Uiere are two sexes, 
they must be united in the same individual. In general, the 
ova of the Alcyonella produce two individuals which arc 
united, soft, and contractile throughout their whole extent ; 
so that the now polypidon which results from the eo-existence 
of these two individuals, is capable of displacing itself up to 
the moment when the superficial layer of its exl'-rnal envelope 
becomes solid. The external envelope of the Ciistatella never 
becomes solid, but always maintains the power of contraction. 
We have observed in the common visceral cavity which is com- 
mon to the two individuals which proceed from the ova of the 
Alcyonella a well-defined spheroidal mass, which diminishes in 
size in proportion as the young polypidon augments, and fi 
ly disappears entirely. This temporary organ appears 
connected with the posterior extremity of the stoin 
should be considered, we believe, a kind of umbil 
The young of the Cristatella bave VW vf\m\e ciX Si 
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cavity occupied by a granular matter, which appears t5"M ot 
the same nature with that which fills the umhilical vesicle of 
the Alcyonella. This matter extends to the extremity of the 
tentacula, which clearly proves that these tentacula are hol- 
low throughout their whole extent, and have each a long cul- 
de-sac, communicating with the cavity which exists between 
the skin of the animal and its inteetine. This communication 
is also provided, in adults, with a passage for a fluid which 
circulates in this cavity. 

The Nervous System is composed of a double sub-tesopha- 
gial ganglion, which supplies posterior filaments distributed 
along the cesophagus, and anterior ones, which appear to he 
distributed in front and on the sides. 

After thus regarding, then, the complicated organisation of 
the species of polypi which have been oecupjing our atten- 
tion, also the general binary disposition of their organs, tho 
position of their nervous system ; after considering, also, that 
they have mouths, in many respects analogous to that of the 
mollusea, and that, like them, they produce the envelope 
which protects them ; and when to tliis we add certain special 
facts which the Crtstatella present, as, for example, having a 
foot which is everywhere contractile, and their secreting, like 
the gasteropoda, a copious viscous matter, we shall be led not 
only to associate them with the class of the mollusea, hut like- 
wise to introduce along with them all the animals which are 
farther down the scale. Before, however, maintaining this as 
an irrefragably established fact, we shall request another op- 
portunity of explaining some additional results of our 
searches. 



American Geology — Erratic Slooks — Glacial Action. 
Thb October number of the American Journal of Sciei 
contains an address delivered by Professor Hitehcok to 
meeting of geologists, which gives a general view of the pro- 
gress of tho science in the United States. Some of the de- 
tails are not without interest on tliia side of the Atlantic. 
. <reo/o^ical Surveifs. — It appears ttat in a considerable num- 
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ber of tte States, the Government has ordered geological sur- 
veys to be made at the public expense. This ia a good ar- 
rangement, and peculiarly necessary in a country like the I'nited 
States, where the field is immense, and the men of science 
I few. Besides, a man clothed with public authority gets easier 
I Bcoess to useful documents than an amateur ; his object is less 
' likely to be misunderstood ; and being paid for his work, be 
, does it systematically, instead of selecting special subjects of 
inquiry suited to his private convenience or his individual 
tasto. 

Faile^ of the Mississippi. — Nearly tbo whole of the'vast basin 
of the Mississippi, from the AUeghanies to the Rocky Moun- 
tains, a space equal to two-thirds of Europe, is covered by a 
series of deposits, which has been divided into thirteen forma- 
tions, — the upper corresponding to the coal measures of Eng- 
land, the lower to the Devonians or Old Red Sandstone, the 
Silurians, and the Cambrians, The thickness of the whole is 
estimated at 40,000 feet, or nearly eight miles ; and this is ex- 
clusive of the primary stratified rocks. The coal exists only 
in certain portions of the great basin. The Silurians have 
been identified by their fossils ; an interesting fact, when we 
consider that a space of 5000 miles intervenes between the Bri. 
tish and American Strata. Mr Murcbison was highly grati- 
fied to find the British fossils in northern and central Russia, 
at the distance of 1200 or 1400 miles from the Silurian dis- 
trict of Wales ; but their appearance on the west side of the 
AUeghanies, is still more important. It enables us to state 
that the same species of sauroid and shell-fish, and corals, had 
existed at the Silurian period from the latitude of 40. to that 
of 60, and from the Volga to the Mississippi. At the present 
day the range of species is much more limited. The te^tap^a, 
zoophytes, andfishfor instance, of the Red Sea, are 
extremely distinct from those of the Mediterranean (! 
ments, ii. p. 204-) 

The cretaceous formation has been found in 
the Mississippi, and identified by the fossils, but 
not assume the form of chalk — a case not uucoi 
of the oolite have been found in the same regi' 
o£ tertiary deposits has been tracei aXoTV^'C. 
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from Massachusetts to Florida. Thus an identity, or at least 
a close correspondence (for we must speak cautiously till the 
&ssils are carefully compared) has been found to exist not 
only in the oldest but the newest formations, over a space ex- 
tending from Austria to New Orleans. The Tertiary rocks 
are believed to have been originally formed in detached basins- 
and never to have been continuous, aJid their recurrence in 
distant parts gf the globe was tbei-efore loss certain than in 
lie case of the primary and secondary rocks. 

Grooved and polished rocks — Diluvium — Boulders. — The 
phenomena of polished, scratched, and grooved rocks, are more 
common, Dr Hitchcok thinks, in the United States than in 
Europe. If the formations of New England were denuded, 
" one-third of the surfaces," he believes, " would be found 
smoothed and furrowed." The diluvium or drift is also simi- 
lar to some extent, in compositioa and appearance, to that of 
Britain. The lowest portion is of sand, clay, gravel, and 
boulders, seldom stratified ; next are horizontal layers of fine 
blue clay ; above this is a bod of sand ; and scattered over the 
whole surface are insulated blocks, sometimes rounded, and 
floraetimes angular. The chief difference between these de- 
posits and ours, is in the second, corresponding to our upper 
diluvial clay, which we have never seen stratified in this coun- 
try. The diluvium forms conical and oblong tumuli, and t< 
tuous ridges; features common to it here. 

The slrite and grooves on the rocks generally point south- 
easterly, and this has been found to hold true, with small 
local exceptions, over a breadth of 2000 miles (meaning, ive 
presume, the region from Florida to Canada) ; 2. They appear 
on mountains to the heiglit of 3000 feet, but not on those ex- 
ceeding 4000 ; 3. They are feebler and fainter in the south of 
the United States than the north ; 4. In New England erratic 
blocks have been traced to places one or two hundred miles, 
and west of the Alleghanies to places four or five hundred 
miles, from their original locality. The following remark is 
important, from its bearing on the Glacial Theory ; — " It is 
very natara] to ascribe the smoothness and furrowing of the 
■ocAs to the action of water. But 1 \\ave in \ai\i ex.sm\ai£^ 
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the beds of our mountain torrents, and the shores of the At" 
lantic, where the rocks have been exposed to the unahicldeJ 
and everlasting concussion of the breakers, and can find no 
attrition that nrill at all compare icith that connected with drifts 
Rnd I am satisfied that to explain it we must resort to some 
other agency." He adds, that the work of Agnssizon Cilacicru 
has given ns the first glimpse of what seems to be a aolutMWM 
of this problem. 

He observes, that, in the United States, the atria; and fuT 
rows have not been found to nuliate in different directions 
from a mountain chain (as they do in the Alps, which Aganix 
calls a " centre of dispersion") ; and further, that the nortAern 
slopes of mountains are grooved, even though very Steep, while 
the drift covers the oppoftite side. We have here the pheno- 
menon of " Crag and Tail," so familiarly known in this conn- 
try, and under the same aspect ; for tlie marks of attrition 
here are generally found on the west or north lides of hills. 
New light has been thrown on this nuhject by Mr Murcbboo's 
researches in Rnssia. He thtnk» that the striated sarfttxs 
there cannot be acconRted for by the abrasion of glaciers, bnt 
may rather be ascribed to the action of floating maaies of ie^, 
armed with stones or grand adhering to their bottoms, and that 
the moonds and ridges of gravel and clay arise ftnm tbe ac- 
tion of correnta eattiDg np on their flanks iiiiiw i f4 ite kmded 
with debris. 

This removes some diAenHies; but tlw qpeatiiB ft«H^B 
its^— wbydoAewfamtn^fliid dteae ridges «r taOs ef al- 
InTimn, geacrallj point »0rdi<ir«it ami s iBtt nwf ■ Khm^ 
Sweden, BritaiB, aad dw U»iWd State*. wiA tke oae «r tH» 
aea^ of reck oa Hk aertli «r MrtlMrc* adc, sd Ae tafl ar 
«I TWpki 
■ «f BMW* nt mur, ic«v psv4 *■' ■ 
frm Ae mtA «r MrdMPM* aB4 n^ pnAeUr W aeeMi 
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the ico whieli now surrounds tlic pole and covers the upper re- 
gions ofour great mountain chains, is but the remnant of much 
lai-ger masses, which were chiefly seated in high latitudes, and 
were perhaps heaped up near the pole to the depth of ten thou- 
sand feet. When the change of temperature took place, which 
partially dissolved and brolte up this mountain of ice, as it may 
be termed, the water, liberated by fusion, would flow off on 
all sides from the pole, forming currents, and bearing with them 
floating masses of ice. The motion of these would be south- 
ward, like that of the icebergs often seen in the Atlantic, and 
tliat great floating raft of ice which Captain PaiTy supposed 
at first to be fixed, but which he afterwards found was in mo- 
tion, bearing him southward with nearly the same speed that 
he travelled northward on its surface." In moving south- 
ward the currents from the pole would meet the easterly cur- 
rents, he incorporated with them, and the result would be, 
currents compounded of the tivo — that is, moving in a south- 
easterly direction. And thus icebergs and floating fragments 
of ice, loaded at their bottoms with stones, gravel, and sand, 
and set loose from tbo polar regions, would be borne along 
south-eastward, prijducing strire and furi'Ows pointing in that 
direction ; the declivities of hills facing the currents — that is, 
fronting the north-west, when moderately inclined (Corstor- 
phine Hill is an example) would be doubly abradedand grooved, 
because there the onward pressure of the water aided the 
weight of the mass of ice ; on the other hand, declivities front- 
ing the south-east would scarcely feel the action of the cur- 
rents, but would be the seat of eddies, where the clay, sand, 
gravel, and boulders, would be deposited. 

Again, returning to the idea started by Mr Murchison ; if 
the south-easterly currents were occasionally choked with ice, 
which was afterwards torn up and driven along, we can under- 
stand that masses of it loaded with drift might be forced out 
laterally, and lodged on the flanks of the currents, as exempli- 
fied in the river Neva. Mr Murcbison's hypothesis explains 

* The tendency of tlioao masEGs would not bo to move riglit aouthward, 
but rather south -westward, owing to the low velodtj of revolution Uiey 
Tiroi^ht with thpm from the higher latitadea. The motion of the combined 
eurreats liowerer, woaJd stili be Beuth-eiwt«\;,^niit.&'U^BUivtto tt 
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bow the long ridges of clay and gravel so common in Sweden ^^^ 

and Finland, and seen also in the United States, might be 1 

formed, and the ideas now thrown out may serve to account J 

for the north-west and south-east arrangement they generalljr ^^J 

affect. This arrangement would not be uniform, but would ^^H 

of course be modified by the position of mountain chains or ^^H 

high lands which rose above the water. In some cases the ^^| 

line of motion might be right southward, in others right east- ^^| 

ward, but in the gi'cater number of cases it would be inters ^^| 

mediate. ^^H 

If we suppose the fusion of the ice to he proceeding slowly ^^H 

for a thousand years, and numerous icebergs loaded with gravel ^^H 

and stones to be constantly detaching themselves from the ' 
polar nucleus, and pursuing their course south-easterly, we 
may comprehend how all the rocks at moderate depths might 
have their upper surfaces scratched and grooved in that di- 
rection. Some of the larger icebergs are believed to reach 

tdown 1000 feet below the surface of the water, and might ^J 

scratch rocks even at that depth, while the smaller ones would ^^H 

operate on rocks almost close to the beach. Boulders would ^^| 

be transported hy the same agency over great distances, ^^B 

Mr Murchison's hypothesis, if adopted, does not exclude 1 



that of Agassiz. On the contrary, it may be assumed, that, 
while the glacical condition (which caused the great accu- 
mulation of ice in the northern regions) contiimed, every 
mountain chain which then had an elevation of two or three 
. thousand feet above the sea, would be encrusted with ioe, 
perhaps as far south as the latitude of 40. Each of ihew 
would be on a small, what the polar nucleus of ice was on A 
great scale — a " centre of dispersion,'' Grooving clearly re- 
ferrible to glacial action, has been traced on Jura and the 
Vosges, and I believe also on the Scandinavian chain aa well 
as the Alps. 

Mr Lyell has shewn that in the present state of our know- 
ledge, the distribution of erratic blocks cannot be explained, 
without assuming the agency of floating masses of ice in trans- 
porting some of them. Wo have a good example at har 



Ias the Alps. 
Mr Lyell has shewn that in the present state of our know- 
ledge, the distribution of erratic blocks cannot be explained, 
without assuming the agency of floating masses of ice in trans- 
porting some of them. Wo have a good example at har ' 
the Pentland llills, where a block of mica-ehite, which ^^^i 

^L Iiave travelled from the Grampians, ma.^ \>« ¥i«en.twifii ^^^| 
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the soil near the Waterfall at Habbie's How. It weighs ^^ 
or 10 tons, and occupies a position about 1100 feet above the 
sea. No glacier, by the mere expansion of its mass, could 
carry this across 50 or 60 miles of low country, and lodge it 
where it lies. 

Strata douUed over, and reverted, — Examples occur in the 
Alps of strata being doubled over, so that the newer rqcks are 
found beneath the older. A remarkable specimen of this 
dislocated arrangement is described by Professor Hitchcok, 
as existing in the United States, and on a magnificent scale. 
The rocks consist of gneiss, mica-slate, talc, and clay-slate, 
with limestones and Silurians. They extend from Canada 
along tlie east side of the Alleghanies, to Alabama, a distance 
of 1200 miles. He says — " Along a large part of tliis distance 
a remarkable apparent inversion of the dip exhibits itself; so 
that the newer rocks appear to pass beneath the older ones ; 
and that, too, over a great width of surface. The effects of 
the extraordinary agency under consideration has not been 
simply to toss over the strata, so as to give them an inverted 
dip, but in general to produce a succession of folded axes, with 
a gentle slope and dip on the eastern side, and a high dip, or 
more frequently an inverted one, on their western side." He 
thinks that all the strata between the Hudson and Connecticut 
rivers, a space of 50 miles in breadth, have undergone this re- 
plication. He admits, however, that some geologists doubt 
the fact, and consider the inversion apparent only ; but assum- 
ing its accuracy, he explains it, as Sir James Hall explained 
the foldings in the Lammermuir Hills, by supposing that the 
strata were forced to double over from being compressed 
edgeways. C. Madaren, Esq. F.H.S.E. ^c. 



On the supposed Stinging Organs of Medusw, and [he occur' 
rence of peculiar Structures in Invertebrate jinimals, which 
seem to constitute a new class of Organs of Motion. Uy Pro- 
fessor RuDOLVH Wagwek of Gottingcn. 
It is well known that it has not yet been ascertained whe«4 
tberthe st'ngingor burning power of Medusae is to bo ascribet 
to a corrosive liquid, or to a mechanical injury. I thirf 
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my investigaticns enable us to approach more nearly tte de- 
cision of this question. 

The origin of the stinging is, at all events, to be sought for 
in the oxternal surface of the skin of the Meduste, I have 
ohsprved in a very beautiful and distinct manner the structure 
in the Pelagin tioctUuca* The outer skin is in that species of 
a beautiful brownish violet and reddish colour on the convex 
discoid surface, on the exterior arched edge of the arms, and 
on the lobes of the rim {liandtappen). This variegated mem- 
brane is easily separated, especially over tlie greater part of 
the convex surface of the disc, and then there appears the ho- 
mogeneous jelly-like substance which constitutes the real body 
of the animal. Where the red spots occur, we find, after the 
skin is detached, round elevations or inequalities, like warts. 

By the assistance of a low magnifying power the red spots 
appear like collections of very small red grains of pigment, 
n whose vicinity the whole body is covered by that kind of 
epithelium called a PfiagterepHhelium, consisting of larger and 
smaller cells, which contain distinct nuclei. It is an epider- 
mis analogous to that of the frogs and many other miimals. 
The accumulations of pigment occur especially on the above- 
mentioned arched inequalities, which rise above the surface, 
and have a substratum of muscular fibres. 

Between the red grains of pigment are to be observed round 
balls or hubbies, out of which frequently, by the aid of a power- 
ful magnifying power (for this whole organization can only 
be recognised through the microscope), fine threads are seen 
to project. The largest of these balls present themselves as 
firm well-filled capsules of ^^thpart of aline in size, in which 
lies internally a spirally rolled up thread which often comes 
out of itself, but always does so on the application of a slight 
pressure. This thread then appears as a whip-like appendage 
to the capsule, and has a very elegant outline. It is difficult 
to form an idea of its structure ; sometimes it seems as if it 
had a canal. When the capsule is closed, while the thread 
still rolled up in it, we perceive an inequality to wlncb 



* Tbe examiDittion was mode at Nico and Villofronca in thr ^nl 
1839. 

VOL. XXMI. NO. IXin. — JANUARY 1842. W 



I 



I 



82 Prof. Wagner oh the Slinging Organs of the Medu8<B. ^M 
thread when opened up is attached, as if to a stalk ; vrit^^ 
stretched out, the fine thread is a line long. 

These hair or thread capsules are very loosely attached, and 
easily fall, and are rubbed off along with the slime, when the 
Medusa loses its skin ; they are found in quantity, as are also 
the threads themselves, in what is termed the stinging slime 
of the Medusce (which is nothing else than the cast-oft' epithe- 
linm), as is easily ascertained when these animals are kept in 
vessels. With more difficulty, there are loosened smaller, 
long-shaped, clear little capsules, from ja^th to^^^th of aline 
in size, which are partially covered witli fine short little hairs, 
or whip-shaped appenda;jes. If we compare the reserve teeth 
of crocodiles, sharks, and poisonous serpents, we cannot help 
considering these little capsules as reserve cells, when the 
larger organs are lost. 

Such individual little organs also exist beyond the spots, 
and extend to the inner rim of the arms, and to the under 
surface of tlie disc, where they cease. At the rim of the disc 
there hang between every two lobes {Ifandlappen), alternating 
with the crystalline bodies of the edge (Sandkijrjiem orCrgsiiiU- 
druaen) fine long cylindrical threads of a violet colour, These 
are covered with shining hairs, and present a cylindrical epi- 
thelium, which rests on the muscular fibres ; these threads are 
covered with numerous parcels of small stinging capsules. 

It is known that the slightest touch of a Medusa causes a 
perceptible burning sensation, and I, together with several 
pupils who accompanied me in my travels, experienced it in 
bathing. This ensues more feebly or more strongly, according 
to the vigour of the animal. Medusre only sting at parts of 
their bodies where the epidermis is preserved. We never ex- 
perienced the sensation when wo came in contact with por- 
tions in which the epidermis had been removed ; a circumstance 
which happens frequently in living animals. If we place a 
separated portion of a Medusa with its epidermis side on the 
bare skin, or if we rub ofi^ a little epidermis and apply it to 
the skin, a burning sensation is felt after a period of from a 
few seconds to a minute ; after five minutes a slight redness 
a/^eared in my case, and then a simple lentil-shaped eleva- 
tioo, more frequently three or four, neat otw auoVwiv . . Mb- 
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EC Ewimmiiig in the sea act Timch more Btronj^ly, and even 
the eruptive appearances called Quaddeln aro prodiiceJ, as in 
the case of the Eimera or Urticaria. The pain soon ceases. 
It lasted half a-day with one of the party, Dr Will, and, after 
eight days, a redness was still perceptible, 

The internal substance of the body (the so-termed jelly of 
the Medusse) never stings, nor does the mner surface of the 
cavity of the stomach, nor the inner surface of the arms, where 
the pigment spots, the capsules, and the hairs, are awanting. 
At the parts of the skin on which I allowed myself to be stung, 
I always found separated capsules and hairs. It is well known 
that all Modnsa; do not sting ; and, for example, I found no 
power of this kind In the Ca/tsiopea ; and microscopic investiga- 
tion proved the absence of those capsules and hairs over the 
whole surface of the disc. On the other hand, an Oceania 
(allied to the cacuminala) stings, but only witli the edge 
threads, and in a much smallor degree than the Pelagia. An 
examination shewed the existence of capsules, but of a length- 
ened shape, with long fine threads. Hut these organs were 
much smaller and finer ; they had a remnrkablo resemblance 
to the structures which I described formerly as Spermatozoa of 
the Actinia;. A new investigation of the Actiniie, as, for ex- 
ample, of the Actinia cereus, convinced me that those structures 
formerly described as Spermatozoa are nothing else but sting- 
ing threads of the Medusie ; they stand closely studded round 
the feelers or arms, and on the exterior surface. The threads 
project from long-shaped capsules with that remarkable move- 
ment which 1 have elsewhere described, and which I found 
again precisely as formerly. The same organs, hut only in 
a different form, occur again in Polypi, as Ehrenbe'" "nd Dr 
Erdl (one of my companions) found in the Hy 
latter discovered them also in Veretillum. 

It is probable that the stinging has a mec 
mical origin ; just as in the majority of 
poison-organs we find a liquid which coUec 
or capsule, and an apparatus capable of i 
is also with many stinging plants, as the J 
sharp hairs convey a juice, where circula 
fully observed- 
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More extended researches regarding these structures, pro— 
Tisionally considered as stinging organs, vill make known 
mucli tliat is remarkable in reference to their occurrence, ar- 
rangement, Btructiirc, and movement, and will di^lay greats 
riches in respect to phenomena of organization.* ^ 



On a Hemarkalle Structure observed by the Author in the Ice 
ofGlacierg. By Jambs D. Forbes, Esq., Sec. R.S. Ed. Pro- 
fessor of Natural Philosophy in the University of Edinburgh. 
With a Plate. (Read to the Royal Society, Edinburgh, 
Dec. 6. 1841.) Communicated by the Author. 

The object of the present short communication is little more 
than to announce and describe a peculiarity which the Ice of 
Glaciers frequently exhibits, interesting in itself as connected 
with the theory of their formation and propagation, and per- 
haps having a bearing upon the explanation of some facts long 
felt by geologists to be perplexing. 

Had I yielded to my own first impulse, this communication 
would have formed but a part of a much more extensive one, 
intended to give such an account, as I best might, of the pre- 
sent views entertained respecting the mechanism and conser- 
vation of glaciers, and the curious and interesting question of 
their ancient extension, and perhaps vast geological influence 
in producing some of the latest evidences of revolution on the 
surface of the globe. When I considered, however, the great 
extent which such a communication, to be generally intelligi- 
ble, must necessarily have, — and farther, that a large share 
of the material must be drawn from the works and the obser- 
vations of others, — when I recollected, besides, that how- 
ever eai-nest and sustained had been my investigation of these 
curious points, there was still much left obscure or unproved 
to my own mind ; in short, that the communication I should 
lay before the Society could not have that completeness, deter- 
mination, and originality, which could properly entitle it to a 
permanent place in the Transactions of our Body, it seemed 



* I'rom thevirrA/v/iij- Jfalurycaclivcnif,\BU. 
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( to me that the wish which had been expressed by very many 
of those to whose judgment I am most willing to defer, that 
I should make such a detailed comnmnication, was one with 
which, in my official position as Secretary, and having in some 
degree the control of the order and distribution of business, 1 
could not properly comply. 

I do not, however, relinquish the idea of laying before the 
Society, and even at considerable length, the conclusions which 
I may ultimately form respecting the great physical and geo- 
logical questions now at issue, and the facts and reasonings 
upoBwhich these conclusions are founded. The Glacier Theory, 
whether it regards the present or past history of those mighty 
and resistless vehicles of transport and instruments of degra- 
. dation, yields to no other physical speculation of the present 
■day in grandeur, importance, interest, and, I had almost said, 
novelty. I look forward to the prospect, which I hope may 
■ be realized, of extending much farther, during another sum- 
mer, my direct observations and experiments, and in the mean 
time I desire to prepare myself for the task, by a thoughtful 
review of the experience 1 have already had, and a close ana- 
lysis of what has been already argued and written upon the 
■subject. Should the result be successful, the Society may, a 
year hence, expect tlie communication of it. Forthe present 
.1 mean to confine myself to the description of a single fact, 
wliich appears generally, if not universally, to have escaped 
the notice of former travellers amongst the Glaciers. 

On the 9th of August last (1841) I paid my first visit to 
the Lower Glacier of the Aar, upon or near which I spent the 
greater part of three weeks in company with Professor Agas- 
siz of Neufchatel, and Mr J, M. Heath of Cambridge. It is 
surprising how little we see until we are taught to observe. 
I had crossed and re-crossed many glaciers before, and attend- 
ed to their phenomena in a general way ; but it was "■■*'■ a 
new sense of the importance and difficulty of the 
tion of their nature and functions that I found 
remark at every step which had not struck ir 
even in the course of the walk along our o 
considered that of the Aar, when we had 1 
tation upon it), we found on its ^aat ati&fi 
Eftiflg- eac/i da^- which had totaWj eaftOB? 
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folly three hours' good walking on the ice or moraine 1 
the lower extremity of the glacier to the huge block of atone, 
under whose friendly shelter we were to encamp ; and in the 
course of this walk (a distance of eight or nine miles, on a mo- 
derate computation, allowing for the roughness of the way) on 
the first day I noticed, in some parts of the ice, an appearance 
which I cannot more accurately describe, than by calling it a 
r*i6(iKe(/«^/'«c(«re, formed by thin and delicate blue and bluish- 
white bands or strata, which appeared to traverse the iee in a 
vertical direction, or rather which, by their apposition, formed 
the entire mass of the ice. The direction of these bands was 
parallel to the length of the glacier, and, of course, being ver- 
tical, they cropped out at the surface, and wherever that sur- 
face was intersected and smoothed by superficial water- courses, 
their structure appeared with the beauty and sharpness of a 
delicately-veined chalcedony. I was surprised, on remarking 
it to Mr Agassiz as a thing which must be familiar to him, to 
find that he had not distinctly noticed it before, at least if he 
had, that he had considered it as a superficial phenomenon, 
wholly unconnected with the general structure of the ice. But 
we had not completed our walk before my suspicion that it 
was a permanent and deeply-seated structure was fully con- 
firmed. Not only did we trace it down the walk of the cre- 
vasses by which the glacier is intersected, as far as we could 
distinctly see, but, coming to a great excavation in the ice, 
at least 20 feet deep, formed by running water, we found the 
vertical strata or bands perfectly well defined throughout the 
whole mass of ice to that depth. An attempt has been made 
to convey some idea of their appearance in Plate I. Where 
the plane of vertical section was eroded by the action of water, 
the harder seams of blue ice stood protuberant ; whilst the in- 
termediate ones, partaking of a whitish-green colour and gra- 
nular structure, were washed out. We did not sleep that 
night until we had traced the structure in all directions, even 
far above the position of our cabin, and quite from side to side 
across the spacious glacier of the Finstcr Aar. 

During the whole of our subsequent residence amongst the 
glaciers, the phenomena and causes of this structure occupied 
our tboagbts eery frequently. W e tad mMck i\.S\c\i\,^ \tt wt- 
riving at a, correct description of tteTiiaancToi\.\so(;carce"Q.(i^, 
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, and still more in forming .1 theory in the least plausible re- 
I meeting its origin. 

Its importance, however, as an indication of an unknown 
cause, is very great ; not only because all that can illustrato 
what is so obficure as the manner of glacier formation and 
movement, is 60, but because it is precisely on this very point 
of " What is the internal structure of the ice of a glacier V 
that the question now pending respecting internal dilatation 
as a force producing progression, mainly hangs. Some con- 
Eider ice as compact, others as granular ; some as crystallized, 
others as fractured into angular fragments ; some as horizon- 
tally stratified, others as homogeneous ; some as rigid, others 
. as plastic ; some as wasting, others as growing ; some as ab- 
I Borbing water, others as only parting with it ; — and yet no one 
seems to have observed, or at least observed as an object of 
Btudy, this pervading slaty or ribboned structure, to be found 
probably in one part or other of every true glacier. 

With regard to extent, this structure was observable on the 
I Lower Glacier of the Aar, from its lower extremity up to the 
I region of the _fim or tievi, where, the icy structure ceasing to 
exist, it could not be looked for ; yet even there, where fre- 
quent thaws, induced by the neighbourhood of rocks or stones, 
produced a compactor structure, the veins became apparent. 
In some parts of the glacier, it appears more developed than 
B in others : in the neighbourhood of the moraines, and the walls 
1 of the glacier, it was most apparent. This would seem to in- 
fer a relation to the frequency of thaws and recongelation. 

It penetrates the thickness of the glacier to great depths. 
It is an integral part of its inmost structure. That it could 
not be the production of a single season I was speedily con- 
vinced, by observing that where old crevices fissured the gla- 
cier transversely, the veined structure not only was reproduced 
on either side, but frequently with a shift or dislocation, or 
series of parallel fissures, presenting sometimes a series of dis- 
locations advancing in one direction. 

The course of the veined structure was, general!)/ speaking, 

ra the Glacier of the Aar, strictly parallel with its length, and 

:hat with a degree of accuracy wliich seems extraordinary, if 

e attribute its production to the remote influence of the re- 
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taining walls of the glacier, ilUtant at least half a mile. Ni 
the inferior extremity, where the declivity becomes rapid, the 
Btructure varies its position in a manner very difficult to trace 
satisfactorily. There can be little doubt, however, that the 
nearly horizontal bands which appear on the steep declivity of 
the glacier at its lower termination, are nothing else than the 
outcropping of these bands, which have there totally changed 
their direction, being transverse instead of longitudinal, and 
leaning forwards in the direction in which the glacier moves 
at a very considerable angle. The ice in this part of the gla- 
cier is distinctly granular, being composed of large fissured 
morsels, nicely wedged together ; and the ribboned structure 
is greatly obscured. There seems no donht, however, that the 
horizontal stratification in the lower part of glaciers, insisted 
on by several writers, is merely a deception arising Itom this 
cause, so familiar to the geologist who gets a section perpen- 
dicular to the dip of strata, which therefore appear horizon- 
tal. Towards the sidesor walls of the glacier, at its lower ex- 
tremity, the veins have their plane twisted round a vertical 
axis, having now their dip towards the centre of the glacier, 
and rising against the walls ; and this inclination sometimes 
extends nearly to the axis ofthe glacier, or the medial moraine, 
where I have observed the veins deviating from the vertical 
by an angle of about twenty dagrees, the bands inclining from 
the centre (or rising towards the walls), as if the pressure 
arising from the superior elevation of the glacier under the 
moraine had squeezed them out. The whole phenomenon has 
a good deal the air of being a structure induced perpendicit- 
larly to the lines of greatest pressure, though I do not assert that 
the statement is general. Whilst the glacier is confined be- 
tween prer-ii^ !us barriers with a feeble inclination, the struc- 
ture is longj>«dinal. As the glacier, by its weight, falls over 
the lower part of its bed, and moulds itself into the form which 
the continued action of gravity on its somewhat plastic struc- 
ture impresses, the longitudinal structure is first annihilated 
(for throughout a certain space we could detect no indications 
of one kind or other), and the bands then reappear in a tranS' 
verse direction, as if generated by the downward and forward 
pressure, which, at the lowest part of the g\AiciCT, Ye^\aa«?i ft 
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J jtight wedging which higher tip it received laterally. It is e 
L^ss^ to convey without a model a clear idea of the forms t 
\^avface here intended, and which yet require considerable c 
I rection. 

I may mention, however, that the glacier of the Rhonet.,< 
which 1 have carefully examined, presents a structure in con- ' 
ibrmity with the view thus developed. It will be recollected 
by all who have seen that magnificent mass, that it pours in 
colossal fragments over the rocky barrier which separates the 
Gallenstock from the valley of the Rhone, and having reached 
the last-named valley, it spreads itself across and along it 
pretty freely — much as a pailful of thickish mortar would do in 
like circumstances. The form into which it spreadsis rudelj^ 
represented in the annexed figure. 
In this particular case, even the 
strongest partisans of the dilata- 
tion theory will hardly deny, that 
the accumulated ice descending 
from the glacier cataract Awould 
form a centre of pressure at C, 
and that the lines of equal pres- 
sure would be found in the direc- 
tion of the dotted lines, following 
nearly the periphery of the gla- i 
cier. Now these dotted lines pre- 
cisely trace out the course of the 
veined structure alluded to; and, 
moreover, they bend more and 
more forwards as weproceed from 

I the centre of pressure C, especially in the direc'''>n of D, the 
line of greatest inclination of the bed, and down'-^' "'jh gravity 
urges the icy mass. The front of the glacier, about E D F, 
presents the fallacious appearance of horizontal strata, as a 
tlio Aar Glacier ; but these are found to dip inward at an ana 
of 10' or 15°, which angle continually increases as we approa 
the heart of the glacier, rising to 40°, 50°, 60°, and even t 
as we approach C. It cannot be doubted, that these facts i 
so far favourable to the view which we have t&k<A, «^^^!S:« 
the establhbnicnt of it wyuld rctyiixe (ax mox« ciAjemas*^ 
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Tstion ; and in several glaciers which I have visited, the obsra 
vation of the convohitions of the veined structure is very diffi- 
cult and obscure- Before quitting the subject, I must add an 
observation which I made on tlie Glacier of the Rhone, and 
which I am pretty confident is well founded. The lines of 
fissure, or crevasses, are alrvoi/s perpendicular to the conical 
surfaces of the veined structure. These fissures are denoted 
in the figure by the full lines a a a. Perhaps the primary cause 
of these fissures is, that the pressure of the ice at C forces the 
glacier to distend itself into continually widening rings, which 
its rigidity resists, and therefore it becomes traversed by radial 
crevasses. 

The veined structure itself, I have already said, arises from 
the alternation of more or less compact bands of ice. The 
breadth of these varies from a small fraction of an inch to se- 
veral inches. The more porous of these bands are the likeliest 
vehicles for the transmission of water from the higher to the 
lower part of a glacier ; and that opinion receives some con- 
firmation from the fact, that, at a certain depth, in crevasses, 
we may see the veined structure marked out and exa^erated 
by the frozen stalagmite which is protruded from the section 
of the more porous layers. 

In conclusion (for the present), this structure deserves the 
attention of geologists generally, as shewing how the appear- 
ance of the most delicate stratification, and of sedimentary do- 
position, may be produced in homogeneous masses, where no- 
thing of the kind has occurred. For a short time, indeed, I 
was of opinion that this structure resulted from true stratifi- 
cation ; but a closer examination of the mass convinced me 
that, inexplicable as the fact remains, it must bo accounted 
for in some other ivay. We have endeavoured to shew an 
empirical connection which appears to exist between the struc- 
tural planes and the sustaining walls of the glacier, and like- 
wise that the recurrence of congelation and thaw appears to 
strengthen the formation of the bands. But this cannot be 
considered as in any degree amounting to an explanation. 
The analogous difficulty of slaty cleavage in rocjks, presents 
itsc)f as not improbably connected with a similar unknown 
cause, whose action pervaded the mass o? tW ci^sXaSMiva^ 
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tock undergoing metamorphic change, as this pervades tlie 
mass of the crystallizing glacier. In the former case, we 
have cleavage planes perfectly parallel, almost indefinitely 
extending with unaltered features over vast surfaces of the 
most rugged country) changing neither direction, dip, nor 
interval, with hill or valley, clifF or scar, and passing alike 
through strata whose planes of stratification, horizontal, ele- 
vated, undulating, or contorted, offer no obstacle or modifica- 
tion to the omnipotent energy which has reaiTanged every 
particle in the mass subsequent to deposition. The supposi- 
tion of Professor Sedgwick, who has minutely described and 
considered this geological puzzle, that " crystalline or polar 
forces acted on the whole mass simultaneously in given direc- 
tions, and with adequate power,''* can hardly be considered 
as a solution of the difficulty, until it is shewn that the forces 
in qnestion have so acted, and can so act. The experiment 
is one which the boldest philosopher would be puzzled to re- 
peat in his laboratory ; it probably requires acres for its scope, 
and years for its accomplishment. May it not be that Nature 
is performing in her icy domain a repetition of the same mys- 
terious process, and that in another view from tiie one which 
has recently been taken, the Theory of Glaciers may lead to ' 
the true solution of geological problems \ 



Experiments on the Production and Transmission of Sound in • 
Water, made in the Lake of Geneva. By M. Daniel Col- 
LADOM. In a Letter to M. ARAGO.t 

SiH, — I beg of you to have the goodness to communicate 
to the Academy of Sciences the results of some experimenta 
which I have made in the Lake of Geneva. 

When I made my first experiments on the velocity with 
which sounds are propagated under water, at the close of the 
year 1826, you engaged me to try whether a sound reverbe- 
rated by the bottom of a lake or of the sea could be heard, 
in order to measure the depth of the water by the interval 
that elapsed between the primitive and reverberated sound. 

• Goohgicai Traneaelions, Second Seiiea.iia, ^11. 
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This experiment was tried in 1838 on the coast of the 
United States of America, by order of the Admiralty, by Mr 
C. Bonnycastl , a professor in the University of Virginia. A 
notice of these experiments appeared in the 316th Number of 
the Journal of the Institute, p, 25.* 

Mr Bonnycastle's Memoir contains an assertion which ap- 
pears to me to be opposed to the results I obtained in 1826, 
the details of which are inserted in the jinnales de Pkygique 
for 1827, and in the 5th volume of the Memoirs of the Insti- 
tute, The American professor has concluded, from his ex- 
periments, that sound is better heard in air than in water, 
and he indicates the distance of from 8000 to 10,000 feet as 
the limit beyond which the sound of a bell under water could 
not be heard. The instrument which Mr lionnycaatle em- 
ployed was evidently very defective, for, in my experiments 
in the month of November 1826, using a bell weighing 65 
kilogrammes, I could transmit the sound, notwithstanding the 
noise of pretty considerable waves, to the distance of 13.500 
metres. 

When wo listen close at band, in the water and in the air, 
to the sound of a stroke on a sonorous body partially plunged 
in water, using a hydro-acoustic apparatus similar to that de- 
scribed and figured in the Sth volume of the Savants Strangers, 
we distinctly hear two sounds ; the first, conveyed by the 
water, is shortest, and appears less intense than the second, 
transmitted by the air ; but in proportion as we recede, the re- 
lation of the two intensities varies, and at a sufficient dis- 
tance the noise heard in the water is much more intense than 
that perceived in the air ; and by still further increasing the 
distance, we continue to hear distinctly the sound in the water, 
even when it is impossible to hear any sound transmitted by 
the air, and that in perfectly calm weather and during the 
silence of the night. 

When we strike, with equal force, a bell, alternately placed 
under water and out of it, we obtain results in every respect 
like the preceding. 

In the air, it is difficult to increase to any great extent the 
Jn tensity of the collected sounds; the instrument I have de- 

* See BiU. Univ. August 1850 C^Q^. W^l.-C-I^a- 
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ftl|cribed has the power of increasing those transinittcil by watef 
D an unknown extent, and which my recent experiments hav« 
■proved to be much beyond what I had previously ascertained! 
I possess an apparatus, the amplifying power of which is more i 
than double that of the instrument 1 formerly used, and I an^ I 
certain that I can still further augment it. 

I have had an instrument constructed for me with a horolo- 

gical movement, and a bell of somewhat less ttian a kilogramme 

in weight ; a hammer moved by the watch Etrikes the bell by 

I the action of a spring in a continual state of tension. I have 

1 tUiewise made use of a small musical box, which plays under 

' ^ater, whether it be sunk without a covering, or enclosed in a 

small diving-bell. It is with these two instruments that I 

have obtained the results I am about to announce. Among 

other facts, I have ascertained that shrill sounds can be more 

easily heard under water at great distances than such as are 

of a deep tone. 

Vessels formed of very thin metallic plates, the latter closed 
at the bottom, form undoubtedly tlie most suitable hydro- 
acoustic apparatus ; but all kinds of solid bodies, partly sunk 
in water, and to which the head is applied for the purpose of _ 
hearing, may transmit to the ear sounds propagated undu^ ^H 
water. ^H 

When a sonorous body is put into a state of vibration under 
water, its vibrations, far from being speedily extinguished, 
may continue for a pretty long period, even although the den- 
sity of the sonorous body and that of the water be nearly the 
same. Thus, by striking a small crystal bell of 18 centime- 
ters at the opening, so as to make it vibrate under the water, 
we can satisfy oursi'lves, after the lapse of a second, that 
the vibrations still continue, although no sound be heard, for 
if we then withdraw the bell from the water, a very distinct 
sound is perceptible. A large metallic bell entirely submerged 
produces, when struck, a sound which continues for many 
seconds ; by placing a bar in the water at a little distance 
from the bell, and at the same time holding it in the hand, we ^^d 
feel a very violent vibratory movement which is transmitted ^H 
by the water to the bar. 1 

The intonations of the voice ma^ te ItaosmAX-SL^ ■«* %RKKve. 
distance under water ; but if \\m ^etsQiv 5.5e^«\^ "^ >J««.«^^ 
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In a diving-bell, only confused soands are heard, without tll^ 
articulations being distinguishable at the distance of a few 
metres. 

The shock of a waterfall, or the aetioa of the paddles of a 
steam-boat of a hundred horse-power and upwards, produces 
only a faint and confused sound under water, a kind of slight 
humming, at the distance of 50 metres. The wheels of a 
steam-boat produce, under water, a sound analogous to the 
luimming of a bee ; and at the distance of 1000 metres mo dis- 
tinct Boimd whatever is beai'd. i am therefore inclined to 
think that it is a mistake to allege, as has been so often done, 
that the noise of steam-boats has the tendency to drive fishes 
from the rivers. 

Although the sounds transmitted by water, and made sen- 
sible by means of my apparatus, are of much shorter duration 
than tho.e transmitted by the air ; yet we determine with the 
greatest facility, not only the degree of acuteness and the 

I musical value of the sound, but also ttie tone of the body 
struck ; very frequently we can guess at its nature, and, to a 
certain point, its dimensions and the manner in which it has 
been struck. The noise of a chain moved under the water is 
so distinctly perceptible, that it may be known when a vessel, 
3000 or 4000 metres distant, raises her anchor. In maritime 
warfare this observation may prove of some importance. 
I have pointed out, in the memoir quoted, tho influence of 
screens in diminishing the intensity of transmitted sound. This 
influence is not absolute; if the vibrations are energetic, the 
sound is transmitted witli a certain intensity beyond the solid 
obstacles it encounters. In an experiment made with a large 
bell, each stroke was reckoned in a house built at the edge of 
the water on an embankment, at a distance of about 3000 
metres from the bell, although the latter was separated from 
the house by a promontory : the sound seemed to issue fi-om 
the foundation of the pillars of the walls. A bell weigh- 

ting 500 kilogrammes, belonging to one of the churches of the 
Canton of Geneva, was placed at my disposal for a few days. 
It M-as suspended to an apparatus placed on a vessel, by means 
of which it was easy to sink it in the water and draw it up 
affain. It was sunk to the depth oE t\\vec m.etctta,\n. a.-^\5»ie. 
where the water was about fifteen mertes 4ee^ ■, ^o %^sii.ft Sn. * 
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liatnmcr of the weiglit of ten kilogrammes was iiseJ, fixed tB- 1 
K long iron handle, the upper part of which being above tlw I 
water, was bent at a right angle ; the summit of this lut^bv I 
Was crossed by an axle-tree, to which the stalk of the luunrase I 
was suspendi'd. This hammer, in all my experiments, wm I 
worked by one man, who could make a stroke every two I 
seconds. • I 

I hoped to make, by means of this bell, a new series of ex- I 
periments on the velocity of sound in the water of the lake^' I 
the mean temperature of which, measured between the tw* I 
stations, was found to be 17° C, while by the observations I 
made with much exactness in the month of November 18iA,' I 
this temperature was 8°.l C. The ease witli which we hiA I 
beai-d strokes on this bell at the dbtance 35,000 metres, dctsTr I 
mined me to choose this distance for the two stations. Mpi I 
Muller, an astronomer connected with the observatory of Gi««- 1 
neva, and Professor of Natural Philosophy at Nyon, assisted^ fl 
me in this experiment, and hoard the sounds along with me,: i 
by means of a second apparatus. Unfortunately, during tlie 
only two days given tis for the execution of our purpose, the 
clearness of the weather and the moonlight prevented ua dis- 
tinguishing the lights produced by the burning of a pound of 
powder at each stroke, at the moment of the shock. 

This trial, made ou the evening of the 5th August, betweea 
Promenthoux and Grandvaux, near Cully, has, however, d&- I 
monstrated to rae the correctness of the views stated in mf-' 
first memoir, respecting the utility that may result from this 
economical means of corresponding under the waters of the 
sea, at such distances that all other means of communication, 
by signal lights or sounds, conveyed by the air, cannot be. 
made available. 

It now appears to me demonstrated that, in certain favouFul 
able localities, we may correspond under the sea, by no 
very vigorous strokes and well combined acoustic a 
at a distance of some hundred thousand metres. 

It is very probable that, in seas .of neaily unifoi 
the intensity of sound, far from diminishing in p« 
the square of the distance, ouly diminishes in ^p 
the simple distance, or ncavly so. I W\ft \»ir«»i-i 
thigproperty of (lie wavea of soun^, t\v!A vi\»i8tt Va* 
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nitted in water and meet tlie surface under a very acute angles 
they become entirely reflected into the fluid mass. A great ex- 
tent of water, varying little in deptli, represents a liquid plate, 
whose two surfaces, the upper and the lower, concentrate and 
throw back into the interior of the fluid almost tlie whole of 
the vibrations which happen to meet these surfaces under very 
acute angles. 

It may be perceived that, in the bottom of gulfs, the vibra- 
tions, moved by tlie tide and concentrated on certain points, 
may produce a very intense sound. It is easy, moreover, to 
conceive a multitude of arrangements and artificial construc- 
tions which would facilitate these telegraphic experiments, 
from which nautical men will derive advantage sooner or later. 
The agitation of the waves very little disturbs the nearly ab- 
solute silence which reigns under the waters of the sea, and 
does not impede the transmission of sound ; this silence should 
likewise favour the communications which may be attempted 
to be established under water," 

At the distance of 35,000 metres (about nine leagues by 
land) each stroke given to the bell was distinctly heard with 
the two apparatus with which we were provided. One of 
these instruments wsis the same that I employed in my experi- 
ments in 1826 ; the sound by it seemed distinctly defined and 
short. With the other instrument, improved, the sound was a 
little more prolonged ; we were conscious of the tingling of the 
bell, and could pretty well distinguish its tone. 

Neither Mr Muller nor myself could hear any echo, although 
the configuration of the lake led us to suppose that we would 
hear many. But Mr Veret, an old pupil of tlie central school, 
who during these experiments was moving about in a boat 
with an apparatus for hearing perpendicularly at the shore 
some thousand metres from the vessel in which the bell was 

I placed, beard two distinct echoes in certain stations. For tlie 
most part, when placed in a similar situation, one heard only 
pre 
upi 
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* The sound of waves dooH not preTcnt us dialinguiEhingBtrokoa on a bell, 

provided tha constniclion of the instrument be eucIi that the water glides 

upon its BuifacD witiiout directly dashing against it. It is foe this reason 

I tiiat the form adopted by Mr BoDnycastLe, in Lis ex^ieiiiaeata in 1B38, appears 

e iiisadvaatageous. 
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98 Pi-ofeBSor Agassiz on Ihe Distriiiulion of Foaailt. 
that the male and female of a species have been made types of 
different genera ; a circumstance which has also occurred in 
regard to differences of age. These, therefore, cannot be re- 
cognised by resemblances, but by their whole velations. 1 do 
not doubt that, at a future time, it mil become necessary to 
express the specific difference of organic remains iy (he ch-cum- 
sCances of their occurrence, rcilhout it being possible to assign 
distinetiona to them. Instead, then, of being involved in 
boundless uncertainty, our science will emerge from its dry 
foundation to a state of rich development. 
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In reference to the above letter. Professor Broun of Heid^ 
bepg remarks ; '■ It is hai'dly necessary to say, tliat my views 
do not agree with those espresaed by Pi'ofessor Agassiz on 
Trigonias; for the latter are in opposition to the principles 
followed in my Lcthaa Geognostica, although I am far from 
wishing to assert that the forms which I have in other placea 
united under any one species, according to the materials I 
possessed at the time, have been in all cases confirmed a^ va- 
rieties of ono species, by the assistance of richer materials and 
direct autopsy. I am, however, convinced, that there are 
species which pass from one subdivision of a formation into 
another, and even from one formation into another ; and, in- 
|tes4 of fettering myself by the preliminary assertion that no 
species occurs in two formations (as Agassiz does in the Mem. 
de Neuchdt. iL 17) ; or, instead of assuming'tliat there are 
Species which cannot be distinguished by any external charac- 
ters, but only by their exterior relations (that is, in tlie case 
before us, little else but their geognostical and geological rela- 
tions), I unite imder one species all forms which can be proved 
to derive their origin from one and the same kind of ancestors 
(as in zoology and botany generally), or which do not differ 
from these more than they do among themselves ; and i am of 
opinion that, at the same time, many distinctions adhering to 
individuals are merely the result of the influence of tlie rela- 
tions of the external world.''* 
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Uetullg of a Second Geological ffarvej/ of Jiuttia. 



Leller to M. Fischer de JTaldheim, Ex- President of thf Soculf 
of Natuntiiaia of Moscow, from li. I. MurchUon, Esq., com- 
taining aotm of the results of his Seconti Geological Surrtf 
of Buasia*. 

J/o«ow,Oet.8.1SU. 
My DiiR Sib, — As you have taken a lively interest in tlio enccesa of 
tbe geological expedilion wbicli I iinve just completed, aooompnnied by 
my biends M. de Venieuil, Count de Kejsetling. and Lieutenant Kolt- 
sharofT, I hut«n to coinmunicate to you some of ila cliicf results ; and t 
do so with real picuuiOi because in requesting you to present lliem to th« 
Society of Naturalists of Moscow, I acquit myself of a duty tovcards k 
distinguished body wiiich lias done m« the honour of placing uiy name In 
the list of its foiei^a members. 

The wide eKtenslon in the Noitb of RuBsia of the Siluriun, Devonian, 
and CurboniferouB Systems, as proceeding from the Inst year's surrey, by 
the Mme observers and our Wend the Baron A. de Meyendorf, is already 
known to you from the abstracts of momoirs communicated to the Geo- 
logical Societies of London and Fails. Our principal objects tliia year 
were,— ]<t. To study tbe order of superposition, tbe relations and geo- 
graphical distribution of the other and superior sedimentary rocks in tho 
oentral and southern parts of the empire. 2d, To examine the Ural 
Mountains, and to observe the manner in whioli that chain rises from bo- 
neatb tlio horizontal formations of Russia. Sd, To explore the carboui- 
&rous region of the Donetz, and the adjacent rocks on the Sea of Azof. 
Our Inst year's survey had pretty nearly determined tho limits of the 
great tract of cHrbonif<;rous limestone of the North of Russia. On this 
occasion we have added to its upper part that remarkable mass of rock 
irhieh forms tlie peninsula of tho Volga near Samara, and which, clearly 
exposed in lofty, vertical tWWs, and charged vrith myriads of the curious 
^_ fossils jFVfJA'na, constitutes oneof tbe strikingfcaturcs of Russian geology. 
^K The carboniferous system is surmounted, to tlieeait of the Volga, byS'' 
^H vast scriue of beds of marls, schists, limestones, sandstones, and conglo'**, 
^H merates, to which I propose to give the name of " Permian System," be> 
cause, although Il)!s series represents ns a whole the lower new red sand- 
stone (Rothe lodle liegendt) and the magnesian limestone or Ztclistein, 
yet it cannot be classed exactly {whether by tbe succession of the stratn 
01 their contents) with either of the German or British subdiTii^ions of 
this age. Moreover the British litbological term of lower new 
Btonet, is as inapplicable to the great masses of marls, white a 

Ilimeatoaca, and gray copper grits, as the name of old red w 
bund to lie in reference to tbe schistose black rocks of Deve 
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To [Ills " Permian system" wo tefur llie chief deposits of gypsum of' 
Araanias, of Eaznn, and of tlje rivers Pinnn, EiLina, and Oufa, and of tlic 
environs of Orenbourg ; we nUo place in it tlie suline sources of Solikainst 
and Sergiefak, and the rock salt of llctsk and other localities in the go- 
Temmenl of Orenbourg, as w( 11 as all tlio copper mines and the large ac- 
cumulationB of plants and petrified wood, of which you have given & list 
in the "Bulletin" of your Society (nnno JSIO). Of (lie fossils of thissj-s- 
tem, some uodescribcd species of Produeli might seem to connect the 
Fennain with the carboniferous tera ; and other shells, together with fishes 
and seuriansjink it on more closely to the period of the Zeehstcin, whilst 
iU peculiar plants appear to constitute a Flora of a type intermediate be- 
tween the epochs of the now red-sandstone or " Irias" and the coal- 
measures. Hence it is that I have ventured to consider this series as 
orthj' of being regarded ns a " S3 stem." 

The overlying red deposits which occupy a great bnsin in the govern- 
ments of Vologda and Nijrii Novogorod, have not ai yet been found to 
contain any organic remains except minute Cypridei a.nA badly preserved 
ModioUe; hut when we take into consideration their thickness, geological 
position, and mineral charactcts, we are disposed to think that they may 
at some future day be identified with a portion of the " Trias" of German 
geologists. I am strengthened in this opinion by Count Keyscrliug's dis- 
covering, during our tour at Monte Bogdo, certain fossils which are un- 
known in other parts of Russia, but which are associated with the Ammo- 
nitet Bogdoanut already described by Von Buch, and which that distin- 
guished geologist refers to the type of the miischelltalk. 

True lias does not exist in Russia, as Von Buch had decided from an 
examination of fossils sent to him; but the Jurassic or oolitic scries is 
divisible into two sfages. The lowest of these, wliicli is much more de- 
veloped than the upper, never occupies any conEiderable tract of country, 
being either distributed in patches, or hidden by newer accumulations. 
From the eastern Hanks of the Ural chain in the 64° of N. latitude to the 
Caspian Sea, it preserves nearly the same mineral and fossil chamoteTS. 
Tliia formation representa'the inferior and middle oolite. The ferruginous 
sands, calcareous grits, and black schists of the Moskwa arc of this age ; 
and also those beds which were examined last year on the Volja between 
Kostroma ouA Kinehma, at Makaricf upon the Unja, as well as those 
ave seen this year iu many other localities, 
j and Sinbicsh, between Syzran and Saratof, 
llek neat Orenbourg. 

!urB in several situations along the Donetz, 
where it was first recognised by Major Biiide. It is calcareous, often 
oolitic, of light yellow colour, and contains many Trigonia, Nerinea, &e.tq 
which enable us to compare it with the upper Jura of the Germans, 9 
Portland and Coral rag division of my own country. 

The cretaceous system, though composed of very difltrent beds < 
w.vr/-, n/iitc c/i.iifcj sands nud grits (_somctimes greetil, oSere lot fcf 



shales and sends which 
particularly between 
at Saragula, and on the ri' 
The upper oolite group 
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p»rt Ihc fossila of the white chalk oF Europe Bueh as the Inocerami (Cn- 
ttUus), BelemniUt mucronalui, Ostrita venieularu, TerebraMa carnen.* 

Above the cretaceous Rjstem, vrc hitve not been nble to discover in tnj 
part of Russia, except in the CrimKB. the "nuinmulite limestone" which 

lfacresetson,aDdncqi]Jres,agreat importance in its rnng-c through Georgia, 
Egypt J and the Mediterranean basin. 

Theequivttlenlsof the lower tertiary formations (Eocene of Lycll) seem 
to exist in one part only of your country (S. of Snratot). On the otlier 
hand, the midtlle and upper tertiaries (Miicene and Pleiocene) cover 
large surfaces on the Lower Volga, in Podolia, Volliynia, and also iilong 
the shores of the Sea of Azof and the Black Sea, wlicro the youngest of 
these strata, very much resembling the " upper crag" of Norfolk, arc 
beautifully displayed. 

I have not time to enter upon the numerous and interesting^ phenonienn 
of the Ural Mountains, (he examination of which occupied us nearly Ilirco 
months. We there studied alternately the wonders of the gold alluvia, 
tbe sites of the entombment of your great ninmmalin, and sought for the 
causes of the astonishing metamorphism of ibe sedimentary rocks of that 
chain. For an eiLplnnalion of the last class of phenomena, the works 
of Humboldt and Gustaf Rose must always be consulted. I will on this 
DCcasiou simply say, that far from being primitim, as was supposed, this 
chain, with the exception of its eruptive masses, is entirely composed of 
Silurian, Devonian and CarJoni^eroM* rocks, more or less altered and cry- 
stallized, but in which nevertheless we liave been able to recognise in a 
great number ofloealities my own Pentaniertis Kuiyhlii^ , and many Fossils 
which clearly define the age of the other strata. These rocks, though 
much broken up, nre arranged in parallel bands, the mean direction of 
which in the North Ural is from N, and by W. to S. and by E., whilst 
in the South Ural, trending N. and S., they assume a fan-shaped arrange- 
ment, spreading out towards tlie southern steppe of the Kirghis, whore, 
interlaced with porphyries and other trap-rocks, they arc often converted 
into the far-famed jaspers of this region. 

Still less taa I now pretend to treat of the great carboniferous region 
of the Donetz ; for without entering into details concerning this southern 
tract, BO valuable to the future interests of Russia, I cannot render it 
the justice which it merits, Still I may say to you as a geologist, that its 
numerous beds of coal (bituminous and anthrncitic), with its grits and 
Bbales, arc completely subordinate to the mountain limestone scries, and 
repreficntin no sense the coal-fields of Great BriLiin, Eclgium, and France* 



* After tbia latter wns written, we fouud in the collection of ProfeiiDr £ 
St Petersburgti, fine fpecimen of Enogyra and other foaaila In ■ gri 
IDE from tbe Ijower Volga, tent to him from a toculity well known to 
E leaves little doubt of tbn cxiatcnce also of a (rue raprerantative of ft 

■ H.I.M. 

Silurian System, p, 615. 
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In concluding, howcverj I must tell you of a very intetesting diaCOTety ' ' 
we made id returning from TegaoTog to Peteisburgh. Count Kcyserling 
took the line of Voconi<jo and llio Don, aii<l M, de Vemeuil and myeelf 
that of Koursk, Orel, and tlie river Oka, und on meelbg at Moscow our 
results completely agreed.* It was, aa you know, generally believed up 
to this moment, that ceatral Russia presented a regular sucecssios fiom 
older to younger deposits as you proceeded from north to south. This 
ia not the case. A great axia of DeTOnian rocks or old red Gandstone, 
haling a width of at least ISO miles, rises in the heart of the country 
around Voronejc and Orel, and strutclies to the W.NW., in which direc- 
tion it probably connects itself with deposits of the same ago in Lithuania 
and in Courland. This discovery seems, indeed, to have an intimate re~ 
btion to one which wc made in entering Hussia eatly in the spring, neai 
to Schavli in Lithuania, of much red ground and a band of upper Silurian 
Tocks. In fact it also explains the cause of the great difference which 
exists between the deposits of the carboniferous basin of the Donetz and 
those of your Moscow region, now proved to constitute a vast basin. For 
as the two seas, in which these deposits were accumulated from high an- 
tiquity, were separated by the ancient lands in question, so must we in- 
fer that the conditions and nature of iheir shores, their rivers, their cur- 
rents and bottoms (on wliicli of eoutsc the nature of marine deposits de-> 
pend), must have been essentially difi'crent. 

This discovery also proves the symmetry of the opposite edges of the 
Moscow busin; since in advancing' from the governments of Tula and 
Kaluga on the south, we see the same ascending order as that which we 
before described in the Waldai Ililla on the north. In both tracts tile 
Devonian or old red rocks, with Holoptychius nnbintainiva, and many 
fishes and shells of that system well known in the British Islcs,+ pass un- 
der the lowest stata of the carboniferous era, and serve as a base lino to 
those thin beds of poor coal, associated witli Uiiio tulcatm nnd Pntd»ctua 
gigtu IJimnitpherieui, Sow.) wliich are at present the suLiject of new re- 
searches on tlic part of the Russian Government. 

The enormous space we traversed and examined, in all between 13 and 
14 thousand miles, might well nstoniili you, if I did not assure you, that 
the arrangements for this journey, undertaken under the auspices of tho 
Minister of Finance, Count do Cancrine, were admirably prepared by 
General Tcheffkine, whose clear directions, nnilcd to that spirit of hos- 
pitality which characterizes all Russians, and above all the iohabitant* of 
the Ural and Siberia, rendered every enterprise feasible, and enabled ns 
a every obstacle. 



• Colonol Helraersen, so dislLnsuiehed for hi? gnogrephical and ecological re- 
Bearaho! iu Russia, nnd ivhn aiiled as 9a much in buth our surveys, dUd ox[uuine<I 

aioaaaa our party, I nas, howaver, uiiacimainled iiil\i\iiBnYui\o&when I wrol« 
liie lelter. -R, I. M. 
f See SUariaa SjsUm, p. 590, 



On the Scralchee olservect on the Hocks 0/ Finland. 

1 Eball communicate to jou at a Intor date, and before out largo ( 
I noil it prepared, l!je general table of tbe ordet of superpoiition of alt fl 
I formatioDB of Russia, witli sections.*' 

Accept, dear Sir, the assurance of the afiecCioD and esteem of yoiu4 
I voted GcivaDt, 

RODEBICK luFEY M 

Praidenloftheamla'jleal ' 
Soeief'j nfLvndoiu 

To His Excellency M. Fischer de Waldheim. 



On the Scratches and Furrows observed on the Hocks of 
Finland, With a Map. 

Is the Bulletin Scientijique of the Petorshurg Acadei 
r (Vol. Tii. pp. 107 and 191), Mr Wilhelm BOhtlingk gives 
preliminary report of the journey through Finland undertaken 
by him in the summer of 183&, which, among other interest- 
ing information, contains results that go to confirm and ex- 
tend the observations made by Sefstromf on the furrows or 
scratches on the rocks of Sweden. Everywhere dm-ing his 

I journey from Petersburg along the Gulf of Finland to Hel- 
ungfors, across the country to Gamla Carleby, along the 
Gulf of Bothnia to Tornea, up the river Kemi, over the low 
and marshy water shed at Niortitunturi, to Kola, along the 
coasts of Lapland washed by the Icy and White Seas, on the 
east side of the lakes of Onega, and Ladoga, therefore as far 
as the priuiitive rocks extend, Mr Biihtlingk found the pro- 
jecting rocky eminences more or less polished, and exhibiting 
furrows or scratches, frequently with great distinctness, just 
■ as was observed by Sefstrtim in Southern and Middle Sweden. 
In regard, however, to the direction of these scratches, Mr B. 
, found that the facts by no means accorded with the view 
^L^iven by Sefstrom, viz, that a fiood proceeding from north to 
^^uouth over the whole eastern half of the earth was the cause 

I 



* These dociimpnfs, which were laid before His Imperial Highni 

in tlie hands of the engraver, 
t Sei; Edin. New Pliilosuphicid Joui'nulj vol- xsiii. p. 69, and vol. 
i, 1B5; and Po^'cncJurAi AiioitLv, vol, sUii. p. 533. 
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of the phenoraeaa. For although the scratches over a lar| 
portion of the country visited by Mr Bohtlingk, viz. at the 
lakes Onega and Ladoga, in Southern Finland, and on the 
Gulf of Bothnia between Gainla Carleby and Tomea, exhi- 
bited a north-wesleni direction, and presented to the north- 
tcett tlie polished side of the rocky eminences ; yet quite the 
opposite phenemenon ivas met with on the coasts of the White 
Sea and the ley Sea, for there the scratches ran from eoulh- 
west or west, and the eminences were rounded and polished 
towards those directions. This feature occurs on the coast 
of the Icy Sea, from the Varangerfjord to tlie Sacred Pi-o- 
montory (Swiafoi nosa), where not only the cliffs rising up 
from the sea, but also the rocks elevated to a height of a thou- 
sand feet, exhibit the action of diluvial floods with a distinct- 
ness not to he mistaken, and where also behind narrow ravines 
and promontories there are a large number of Jlieaenlopfe,* 
often of very considerable extent. One of the latter, at the 
entrance of the bay of Kola, is four yai-ds in diameter, and 
two fathoms in depth. 

The map (Plate II.) gives, by means of arrows, a general 
idea of the diversity of directions of the scratches, and also 
shews by a dotted line the eastern boundary of the primitive 
rocks. From this distribution of the scratches, proceeding as 
it were from a centre, combined with other proofs, Mr Boht- 
lingk draws the conclusion that these form part of one and 
the same phenomenon with the elevation of the Scandinavian 
primitive rocks. 

He controverts the opinion of the French geologist M. 
Robert, that the projections of the folia of the slates liiid 
been regarded as scratches of this kind, and he does so on the 
following grounds : — 1. The direction of the scratches stands 
in no relation to the direction of the slaty structure. In 
Southern F'nland the strata and plates of mica of the gneiss 
have an average E.NK. direction; while the scratches have a 
N.NW. strike, therefore about right angles to the other. 2, 



* For an accoant of tLe EicKontiipfe, sec iho ntlicte in this Jonrnni al- 
ready gaoled, vol. zxiji. p. 72, nod Pvyytnd-irft Axntikn, vol. asKviii. t>. GI7, 



On the ScrafcMrt vbtened «m tkt Btcti ^ FiiOtmd. 
The erratdies present thenuelres on Aa.ty rocka jnst as tfaey 
do OD massive rocks, and graerallj proceed uninterruptedl; 
from one rock to the other, undergoing a change only owing 
to a diSerence of hardness ; that is to say, they are deeper on 
» softer rock, like hornblende slate, than on a harder rock liko 
granite, gneiss, &c. 3. There ts alwaj's one side of the rcc'-ts 
specially polished, that being tlie north-weal in Southern Fin- 
land, and the touth-wetl on the ley Sea, as was remarked forty 
years previously by Lasteyrie.* 4. Weathering is the greatest 
enemy of the scratches ; for, where the rocks were protected 
from the weather, the polishing and scratching are the most 
distinct. 5. The scratches exhibit frequently a deviation 
fh>m their normal direction where the rocks have a strong 
lateral inclination, and this deviation takes place, as was previ- 
ously remarked by Sefstrdm, in the direction of tlie inclination. 
Mr Bohtlingk had also many opportunities of observing 
tliose remarkable raised beaches or dikes of rolled stones 
(masses of pebbles and rolled stones arranged in horizontal 
terraces), which nfford such undoubted proofs of a previously 
difierent relative level of the water. He found them as well 

»on the coasts (on the Gulf of Bothnia and the ley Sea) as in- 
land, surrounding isolated rocky hilb (as, for example, the 
terraces extending to the summit of the Kallikangns near 
Tomea, which is 174 feet in height; also at Wammavaara, 
Ounasavaara, on the mountains near Kemitrask, &c.) f It is 
evident that these banks stand in intimate connection with 

[those narrow long sand ridges (Asi.-m), which are as frequent 
in Finland as in Sweden, and like the moras^ '^ lakes 

: 
t 
: 



■4 



■ Von Lconbard'* LtkrbuA dtr Gmipiastf 183S, \ 
I Similar stone ilikes are known to exist on Ule i 
prcriously obecrved b? L. v. Bocli, end more \>tiAj 
dutingniEhes two snch previous Iiae« of Ih> 
height of 67* meljro* in tlie Koiifji/nl, wlil ! 
at the moutli of Ike Jerndi; and tben fallr 
HamiKcifrrl, where the lieight omuuaUi i" < 

iias (imilBT phases, and is inclined about i 
Ihe Alunfjord, it has a iicighl of 37.' »" 

I. llere, then, we han 
p^irallel. See Coniplei Bondui^TvL 
■ £. p. IGI. 




106 Mr D. Millie on Eai-lhiptdkc-^kocks in Great Iiri(ain.\ 

with whicli the country abounds, have invariably the direc- 
tion of tliG scratches, for example, from N.NW. to S.SE. in 
Southern Finland. Mr B. remarks, that the peculiar relations 
of the lakes, morasses, and ridges, will seem the more sur- 
prising when we examine the new geographical map of Schu- 
bert, which will convey the most striking picture that we yet 
possess in regard tu this district of the direction and the a 
tiori of the diluvial floods.* 



I 



Notke» of Earthquake- Shoekt felt in Great Britain, attd e. 
ciall;/ in Scotland, milh inferences suggested by these notices tt 
to the causes of the Shocks. By Dxvin Milme, Esq. F. R. S. I 
M.W.S., F.G.S., &o. Communicated by the Author. 

(CoDtinucd from page 309 of Tolume xxxi.) 
Chap. II. Account of Slacks felt at Comrie {Perthshire) «nca 
September 1839, with Explanations, shewing tlie nature and ejects 
of the most remarkable of those Shocks, and the e.i:ient of country 
affected by them. 

Iw the foregoing part of this Memoir, a chronological account 
has been given of British Earthquakes, from the earliest au- 
thentic dates, down to October 1839. In the present chapter 
will be described those which have occurred, especially in 
Scotland, since that time. The shocks then became so fre- 
quent, and some of them were so violent, that they began to 
attract more attention and closer observation than had been 
previously given to the plienomena, at least in this comitry : — 
and hence, the nature of the motion and of the sound accom- 
panying the shocks, as well as the occurrence of the shoclts 
themselves, came to be narrowly watched, and pretty exactly 
ascertained. The author having interested himself in the 
subject, be had the good fortune to find at Comrie, where the 
shocks were always most felt, an individual well qualified in 
every way to observe and register the phenomena. Mr Mac- 
farlane, post-master in that town, to a fondness for scientific 

■ From roggendDcff'a AiiwiiiT, 1811, No. 4. ^ 
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pursuits, ai3ded the advantages of a good education, ai»l of i 
siderable natural talents ; and being obliged, from his olBavt 
to be almost constantly at liome, tlierc ivas no risk tbnt &hodkl 
wonld occur which Mr Macfarlanc would not perceive and 
register. He had begun, even before the author's acquaint- 
ance with hini, to jot down the shocks as they occiured, as 
well as to turn his attention towards the invention of instni- 
mentsfor marking them, and in which he displajed much rao- 
chantcal skill. Having prevailed upon Mr Maefurlnno to koup 
a regular register, the author is now enabled to give a table of 
all the shocks which have occiured at Comrie during the last 
two years. 



Table Of Earthquake Phenomena perceived at Coui 



Colmnn No. 1. indicates the da; of the month, 

No, a. ... the numlier of shocks m ono day. 

No. 3. ... the hour of the three Bti'ongeGt shocks. 

No. 4. ... the estimated relntivo inteiuit^ of tha thiee 

strongest ehocks, reckoning from 1 to 10, which lo^t numboimoiks the 

severest shock of 23d October 1B40. 
A indicates AnU; P Pa)l Meridian. 
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Tlie 4lh coluiiiTi in the preceding Table, wliich states the 


intensity of the recorded shocks, cannot be depended on as 


^ absolutely correct. It represents merely the result of Mr 


H Macfarlane's impressions, aided, however, in most instances. 


H with observation of the effects of each shock. It is also pro- 


H per to observe, timt besides shocks or tremors, there were 


H frequently passing sounds, unaccompanied by shocks or tre- 


™ mors, and ivhich are believed by the inhabitants of Comrie, 
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attempted to be formed by Mr J. Dnmiinond, sLoemnker inl 
Comrie, and wLieh is still continued by him. 

It may be observed generally, of the foregoing Table, that . 
there are 247 shocks recorded in it, for the two years follow- 
ing 3d October 1839 ; and that of these, 171 occurred during 
the aix winter months from October to March inclusive, and 
76 during the six summer months, — a result remarkably in 
accordance with the inferences deduced in tlie former part of 
this Memoir. This remark, which regards only ihe fregiiettcy 
of the shocks, may be applied also to the severity of them, — ■ 
the most violent having occurred, as the Table shews, during' | 
the six winter months. 

The author will proceed now to describe some of the more 
remarkable shocks recorded in the foregoing table, with the 
view of offering data, from which the nature of the shocks and 
the source from which they all proceeded, may be ascertained. 
He thinks that he cannot do this better, than by quoting as much 
as possible the language used by those who themselves felt the 
shocks, and who have been so obliging as to communicate 
their impressions to the author. 

He will arrange these reports under the different days on 
which the shocks occurred ; and those will be quoted first, 
which were given by persons who were at the time nearest to 
what will afterwards be seen to have been the central spot, 
from which all these shocks emanated. 

3d October 1839. 

No particulars have been obtained regarding the shock which 
occurred on this day, except what are contained in the follow- 
ing extract of a letter from Mr Bnchan of lilamnore, 10 miles ' 
ENE. of Comrie. j 

" About 3 p. m., I was walking, when 1 heard a sound some- 
what resembling a peal of thunder at a great distance, 
rather the echo which succeeds a louder thunder peal passing 
along through the clouds. I would have believed it mas from 
thiuider, had I not felt the motion of the ground under 
as if a heavy carriage had passed over it rapidly at a short 
taneu from me. The sound preceded the movement of 
ground about 3' or 4°." 



iing 
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"Hh October 1839. ^ 

There were five slioclts felt on tUU day by different observers, 
of which three only are marked in the register. The other two 
are said to have occurred at 4J a. a., and 11^ a.u. Mr Max- 
ton at Cultoqueli't/ (1 mile east of Crieff), between 11 and 12 
A. u., heard a noise loud and rambling, but no ghaUe ; about 3 
p. M- he felt a decided shake of the ground, accompanied by a 
noise in air like thun'^ler. The shake resembled what may be 
felt on a moving bog or moss. The concussion came from W. 
He was then on low Hat sanJy ground. About 4 p. m. ho 
heard a slight noise, but felt no shake. 

9/A October 1339. 

Mr Buchan of Blairmore writes, — " Not long after 2 A. M. 
when in bed, I lieard a sound, which, as formerly, somewhat 
preceded the shaking, appeared much nearer, and with ap- 
parently less time intervening ; also louder and harsher, some- 
what resembling one of these winds called by countrymen 
' hearkening winds." They come in heavy gusts with a roar- 
ing sound, die away after a little, and again roll as before. 
The motion (which almost immediately followed the sound), 
was very unpleasant. It appeared as if ray bed had heen sus- 
pended to the top of the room, and had then received a smart 
and violent blow from a heavy mallet. I was not conscious, 
however, of any swing, b t n ly a t emnlous or quavering 
feeling, occasioned by th n t n f the bed. You may pts- 
sibly better understand hat I n an by the pendulum of a 
clock when oscillating ; — ft n rtly struck by a small in- 
strument, it has a very re b ato j and unsteady motion for 
a short time." 

lOM October 1839. 

At Camrie the shock (says the Rev. Mr Walker), " caused 
considerable upheaving of the earth. It was accompanied 
with a very loud noise resembling hollow thunder, increasing 
in intensity as it approached as, and again decreasing as it re- 
ceded." 

At Dunira, 3 miles west of Comrie, the shock is deserili| 
b^- Sir D. Dundas as "severe, and weather muggy and cloi 
At S/rai/iallati, about 10 miles SE. of ConMv«, there ^ 
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" rather an undulatory motion of the grounil" from the W. A 
Bttftn lying in bed N. and S. was thrown to east. 

At Ardvoirlich, 10 miles W, of Comrie, there was no shak- 
ing felt, and only a sound, which resembled " a carriage driv- 
ing up to the door," for which it was mistaken. 

At Monzie, 10 miles NE, of Comrie, there was "merely 
heard a Bubterranean noise." 

12/A Oc/cfiec 1839. 
The Rev. Mr Walker of Comrie writes, tliat " the shocks of 
12th at 1 and 4 p. m. (which were very similar and which 
were attended with aconsiderablo tremor of the earth), were 
accompanied with a noise resemblinff a mixture produced by 
the rush of the strong wind and the peal of distant thunder. 
It was different from any noise which I ever heard before. 
The shock at 3 p. m. (which was fai- more severe than any that 
had preceded it, and which was attended with greater tremor 
or heaving of the earth), was accompanied with a noise which 
at first resembled the murmurings of distiint waters. This 
continued increasing in intensity for about 2", and then fol- 
lowed a very loud and terrific sound resembling that of a 
double shot for blasting rock immensely charged. 

" The weather has been remai'kably wet during the month 
of October, and indeed for some months previous, and still 
continues so. No diiy has brought along with it any other 
than a moist, and often a ver;^ moist atmosphere. This was 
especially the case on tho 10th when the first severe shock 
i felt. In the morning of that day the clouds were evi- 
dently surcharged, while in the evening for some liours the 
1 fell in torrents, accompanied with a very violent wind 
from the SW. by W. Again, on the 12th, when three severe 
shocks, and so many slighter ones, wore felt, the atmosphere 
was very moist. The air was much darkened during the 
shocks, and occasionally there fell a few drops of rain. After 
the second severe shock this day, I retired to the garden to 
^^ note the appearance of the sky. I found that it had assumed 
^^L an appearance peculiarly strange and alarming. The heavens, 
^H more especially towards the N. and NW., appeared as if hung 
^H with sackcloth. A dense dark indescribable species of mist 
^^K enveloped the mountains in that direction. In many parts 
^^^ tbey were completely concealed ; wliUe \n o&efs, ftvc \i'ciJM.'i\i. 
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crags could bo seen as if growing through in terrible majesty, 
giving to the scene an aspect inetfably grand, and in sotpe re- 
spects horrific. If I remember right, there was no heavy 
rains that evening nor the night following ; nor was there, as 
on the 10th, any boisterous wind. Before the shocks on the 
12tli there was a slight breeze. This continued during the 
morning. Shortly before the first and third shocks there was 
a momentary cahii. After these shocks, the wind again rose 
and blew gently, but from what direction I have not noted," 

Mr Walker adds, that " during the second severe shock on 
the 12th, some slates fell from houses and some loose stones 
from walls. On that occasion also furniture was moved, and 
bells rung in some houses. Many persons felt as if imder the 
influence of electricity. This was especially the case on the 
12th. Some complained of pain in the soles of their feet ; 
others in their ankle and knee-joints, and others in the wrists. 
As for myself, the eftects on my frame and spirits were a 
slight pain in ttie hack, and subsequently a violent headach. My 
limbs felt exceedingly weak. A general tremor seized me." 
Mr Williamson of Lawers thus describes the effects of the 
shock which occurred at 3 p. m. : "A very severe shock was 
felt at Lawers (two miles east of Comrie), and through the 
whole of that part of the country, and I believe it was also 
felt at Stirling, Perth, and Edinburgh. In making observa- 
tions on the effect of this earthquake, I was placed by chance 
in a most desirable situation. The night before it bad been 
exceedingly wet, and much rain had fallen on the forenoon of 
the 12th. About three o''clock in the afternoon, I, with an- 
other gentleman, Mr Buchanan, went out with our guns. We 
had made our way towards the parks in the Strath, below the 
house of Lawers, and at the time I was standing in the road 
leading from Lawers to Comrie, and facing the west, a loud 
explosion was heard, as if from a ten-pounder at a mile dis- 
tant, and instantaneously the earth became tremulous and 
shook violently. The report echoed from hill to hill, and tra- 
velled on with great rapidity nearly due east. Its course was 
marked very distinctly along the tops of the hills. The road 
from Lawers to Comrio is overhung with trees, and every 
branch and leaf was saturated \vit\\walet fetn We ^tft-doua 
ftins; and as the .^ihock of the eartU^iaaVe ■passfti, \t \.TO&.\\»ie&. 
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a most singular efftct. Tlie water descendeil from the trees 
I Bs if it had been from a shower-batli, and I eould see the drops 
' -falling upon tlie road like a passing shower, as if driven with 
{ a gale. The gentleman, Mr Buchanan, who was with me. 
Tint in the neighbouring field, made the same observation. In 
' tliis shock, anotbev still more singular phenomenon presented 
Itself, The rain had ceased about twelve o'clock, and the day 
th a manner cleared up, but still the mist hung upon the hills, 
And there was a remarkable languor and listlessness in the at- 
mosphere. It was a dead calm ; but no sooner had tbe report 
which accompanied the earthquake died away upon tbe ear, 
than a gentle breeze was felt coming from tbe east. It in- 
creased for twenty minutes, when, as a sailor would say, it 
blewaten knot breeze. This gradually lessened, and in forty 
minutes it was again a dead calm. Tliis was remarked also by 
my friend Mr Buchanan as very singular, and indicated plainly 
that the atmosphere was put in motion to fill up some vacuum. 
I should have mentioned that the thermometer stood at 54" 

In farther explanation of the foregoing statements, the 
lowing notes may be added, jotted down by the author al 
a conversation with Mr \ViUiamson. 

" I was half way between Lawers and Comrie on the turn- 
pike road, nnder an avenue of tall trees, walking with my face 
to west. Suddenly I beard a loud report, as if a ten-pounder 
had been fired. It seemed to come rather from south of line 
of road, crossing it obliijuely in its course eastward. At same 
moment, trees above my head shaken ; shake carae from west. 
I could not see ground rise, or any objects on it lifted up. 1 
looked back towards east, and saw rain-drops descend frau 
trees, as far aa eye could reach. The eoncassion 
to travel more ({uickly than sound, — mid at least 
yards in 2". All tbe shocks and reports felt I 
this montli, seemed to i&sae from same locality. 
Stirling of Stman told me, he was standing 
edge of a bank near river Erne, when giwn 
neatb him." 

Mr Stirling told the author that he felt t 
at Utruun, oM if coouDg from the northwi 
sound which preceded the shock. The «ai 
b^. He bad a atron^ seiuakion of s«ar«ii 
rot. aaai 
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At Crieff, six miles east of Comrie, the following sensa-* 
tions were experienced by Mr White, in a distillery half a 
mile S.W. of Crieff, as noted by the author after a con- 
versation with him. " About Ij p.m. the clmirs on which 
we were sitting, were suddenly moved or shoved out of 
their places. The owner of the distillery instantly rushed 
out to see if any of his works hail fallen in. At the door 
he met his clerk, who said tliat when ui the court-yard he 
bad felt himself raised up two or three inches. The noise 
waa louder than the loudest thunder I ever heard, and lasted 
altogether nearly 2'. The shaking or tremor of the ground 
passed in 5" or 6". The day waa hot and sultry. At 3 I'.u. I 
was in Crieff and felt a shock ; but it was only a low rumbling 
Eound which I heai-d. It lasted 4° or 5" ; and it was in the air. 
It passed from W, to E. Mr Forrester, the schoolmaster, 
was standing beside me, and said that he felt a motion of the 
ground." 

At Kinkardine, about seven miles E. by S. of Comrie, Mr 
White's uncle felt the first of these shocks. At a quarter before 
2 P.M. he was in a room of the upper storey of a house. " The 
first sensation I experienced, was as if the west wall of the 
room was leaning over upon me. I rushed towards the door, 
which was on the opposite side of the room. The door then 
gave a crack. There was all this time a hollow rumbling 
sound, apparently subterranean, which seemed to be travel- 
ling in a S.E. direction. It lasted only a few seconds." 

At Diimra, the several shocks are thus described. General 
Sir Dougal Gilmour writes — " About 2 p.m. of the 12tb, while 
walking in the neighbourhood of the farm-yard, a most tre- 
mendous noise was heard, not unlike the blowing up of a 
magazine, and immediately afterwards a quick undulating 
movement which lasted about 2", and apparently in the du-ec- 
tion of N.E. to S.W. The tremulation was fully stronger 
than I ever felt at Lisbon or elsewhere, with the addition of 
the tremendous crash previous to it.'' 

Sir David Dundas writes regarding the second shock. *' I 
had walked out ivith two friends, and we were standing talk- 
ing at my homo farm-steading, when a flock of turkeys came 
£yiDg out among us as if very much Mgjtrtaiiei, K-cevaark 
I was made upon it ; and we immeivateX^ -w^e %ew\i\e (S «. 
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tolerably Ecvere ehock iiader un. The pigeons also &t the 
same time kept Hying ahout, an if in a state of alarm. We 
all at the moment attributed this to the earth^iuake. The 
day was close and oppressive. The rain eamo on at two 
o'clock, and continued very heavy ull the rest of the day.'" 

At MoHzie Mr Laurie, the paroelnal schoolmaster, writes. 
" I heard two long loud peals, and there was a tremulous 
motion observed by some persons. A pond in Monzio Park 
was seen to be agitated as if by the wind, though it was a per- 
fect calm at the time." 

A correspondent at BlairffoTurte thus deacribea the shook in 
that district, which is probably about forty miles E.NE, of 
Connie. The first one felt there in October was about 3 p.m. 
It was felt " only in the valley of Glenshee, about ten or 
twelve miles to the north of this town. The concussion waa 
preceded by a hollow rumbling noise, which induced those 
near a road to fancy that there were several carriages passing 
along at a rapid rate, and those at a distance 1¥odi any road, 
to imagine in some cases that it was occasioned by thunder, 
and in others by some of the outhouses falling to the ground. 
After the noise had eootinucd about 5" or 6", a tremulous mo- 
tion or tremor was felt, but without any movement from sido 
to side, or in an upward direction. One man who happened 
at tho time to be fishing on a hill burn, about fifteen miles 
to the N. of this, in Glenshee, gives a very distinct account of 
the phenomena observed by him. He states, that he was at 
the moment walking across a patch of heather, when he heard 
a noise as if of a large covey of muir-fowl flying at a little dis- 
tance from him, and he indeed imagined the sound to proceed 
from this cause. Finding that it continued, and seemed ap- 
proaching him, the thought immediately struck him that it 
must be the approach of an earthquake, such i ^ had 

been frequently reading of in the newspapers ng 

occurred about Crieff and Comrie. He th' a 

still, leaning on his fishing-rod to obsen ^^ 

and heard the sound distinctly approach ^^^^^| 

to surround him, :\;hen he felt the groa ^^^^^| 

(to use his own words) ' as if tkaken i ^^^^^H 

the sound to have proceeded from a ^^^^^^^^^^H 

• and Bs resembling the sound of '' Mt^ ^^^^^^^^^^^^H 
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crackling, and hissing noise made by a large extent of heathen" 
on fire.' ' 

At Kenmore (at the east end of Luch-Tay, and eighteen 
miles north of Comrie), the Rev. Mr Duff heard " a hollow, 
rolling, continuous sound," which he at first attributed to 
thunder ; but by subsequent observations be was satisfied it 
was connected nith an earthquake. " Some masons happened 
at tlie time to be dressing stones at Kenmore, and they men- 
tioDod that tbey perceived a tremulous motion in the blocks 
which lay before them. They stated their impression to 
be, that the noise and motion came to them from the S, or 
SW." 

14M October 1841. 

At Tullyhanocher, situated about half a mile west of Corarie, 
the shock is described by the tenant of that farm as " a 
very alarming one. Some of my horses happened to be yok- 
ing in the carts at the time, and were observed to tremble 
exceedingly. 1 felt myself lifted, or rapidly heaved up and 
down." 

At Dunira, as Sir Dougal Gilmour relates, " another tre- 
mendous crash took place, which shook the house, and a con- 
siderable quantity of soot and lime was driven down into the 
chimney. It was from the same point (viz. NE.), and though 
the house is situated close iinder lofty mountains, there was 
no reverberation along them like what is produced by thunder. 
The weather was warm and muggy, with thick fog." 

Sir David Dundas writes that this day was " very wet ; at 
3J P.M. a very severe shotk occurred. Piaster from the in- 
side of several chimnies, brought down." 

At Motizie, Mr Lawrie ^vrites — " I heard a noise approach- 
ing from the west, and although 1 knew the cause, I was taken 
hy surprise, for the house in which I was, received in that di- 
rection such a concussion as I had no previous conception of. 
I do not say this in regard to the severity, so mucli as the 
nature of the shock. Suppose the house to have been a ship 
lying in still water, and a heavy body to have been unexpect- 
edl_y pitched against it, and you will have a tolerably good 
/dea both of the concussion and of ouv seiiKLtio-cvB. \ aVso felt 
an undulating motion pass along lV\e looiw. (^vi\iv\i '■« w. *&»,«, 
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groand) from W. to E, The desk at whit;h I was seated 
sensibly lifted up, as was also a stove with its flue. Not only 
during the concussion, but beforo and after it, the windows 
shook violently. The sound did not rise out of the gi'ound on 
all sides, but moved in a track like a train of gunpowder ex- 
ploding. It passed away to the E. with prodigious velocity ; 
and nothing could give a finer idea of rapid motion than it 
did. After it had reached an immense distance, its vibrations 
still continued for many seconds, bnt they rapidly became 
deeper and fainter until they died away in the distance. 

" After the concussion there followed a general shuddering 
of the ground. The noise was subterranean. It was a stified 
sound, proceeding from the ground. It resembled the fulling 
of snow from the roof of a house during thaw, and was equal 
to loud thunder. The clouds were very low, and generally 
there was a thick small rain." 

At Glenalmoiid(p miles E.N.E.of Comrie) Mr Robert Ruthi 
furd, W.S., writes that " the concussion was as if a heavy c: 
of stones were driven violently against the house. There was 
idulatory motion, and the room seemed to heave up, be- 
ginning at the SE. corner, and sinking down to NW. The 
chairs, and people sitting on tlicm, seemed to rock like a boat 
at sea, affected by a ground swell. The pots and pans hang- 
ing in the kitchen vibrated, and rattled on the wall. I was 
tending in the room with Mr Paton, when the shock was felt, 
and was astonished, both at the noise and seeing the chairs 
undulate ; insomuch, that I thought Mr Paton was swinging 
on the back of his chair. I felt my oivn chair distinctly un- 
dulate, and felt a little aficcted with headache. There was u 
Tery loud noise, like the emptying of a eart of stones. The 
cattle in the field clustered together, and looked as if they 
were afraid. It had rained very much that morning ^^ 

preceding two days. Towards the afternoon, the ( 
very close, with a Scotch mist." 

At DumOamie (about 20 miles K. uf Com 
Bell was walking along a road with some fri 
they heard '■ a rushing noiso like the letting 
of tlie party was conscious about the safr- 
sual feeling, which led him to sufr^oae 
impending. Tim did not Uist above 1 
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At Eentnore, as the Rev. Mr Duff relates, " at 3 p.m. asea- 
man happened to be employed in a boat-house close upon the 
river, when the building shook to sut;h an alarming degree that 
be rushed out in the dread that it would be instantly in ruins ; 
and on reaching liis bouse, which is also but a few yards from 
the river, be was told by his wife that the bell in one of the 
rooms had been ringing." In a subsequent letter, Mr Duff 
says, that " the first circumstance which attracted the seaman's 
attention was a -tremulous motion of the loose objects in the 
building ; and, as he e^ipresses it, a clattering of the slates 
over his liead. The house merely trembled, and be was 
not sensible of a general movement in any direction. The 
thing bearing the greatest similitude to what he felt, is the 
tremor in a steam-boat, occasioned by the stroke of the arms 
of the wheels in the water," 

The Rev, Mr Dewar was that day riding on a turnpike road 
on north side of Loch Tai/. He heard a noise, appai-ently to- 
wards NE., similar to that of two or three carriages. Hi3_ 
pony was startled by it. The day Mas very wet and rainy* 



October 16. 1841. 



At Dunira several shocks were felt by Mr George Clerk 
Craigie, who thus writes regarding them : — " At about 2^ 
every inhabitant of the house was awakened by a shock so se- 
vere as to shake the whole house, and accompanied by a noise 
as loud as, and much resembling, a severe thunder clap. The 
motion was at first of a lifting description, as if some one was 
forcing up the bed, and finished with a tremulous motion. The 
time occupied was from 15" to 20". The sound seemed to be 
both in the earth and air. The atmosphere was cloudy and 
calm, what we ai'e accustomed to call muggy. Much alarm 
was felt by the domestics of Lady Dundas's household, and 
likewise by some of the peasantry. Another shock took place 
at 6 A.M., but comparatively slighter." 

At Ardr.oirlich, the first of these shocks is stated by those 
who there heard it, " as jiartieularly severe, and the noise was 
described as having a sort of hissing sound, and was compared 
to a Jarge steam-vessel letting off the steam." 
At Mlairkill, near the Riitiib\mg BiVi^e I;a\io\A 1^ -0^^%^ 
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I BE. of Coinrie), the shock between 3 and 3 a-m. " was very 
p»iolent, causing the bed to shake greatly, and the articles in 
I tile basin-stand to rattle strongly." 

I At Kenmore, aboTit 3 a.m. one of the maid- servants in the 
I manse " declares that her bed shook like a cradle, and that 
I the basin-stand made a rattling noise on tlie floor. She was 
«o frightened, happening to be alone, that she was on the point 
of descending to take refuge in the apartment of her miqr 
k tress." 

W' October 23, 1841. 

[ Zeichdin, a farm-house situated half a mile N.W. of 
I Comrie village. " The great jolt felt between 10 and 11 
I P.M. came from the north, and apparently from some point a 
I .kittle to the west of Lord Melville's monument. It created 
-the sensation that the house and whole ground adjoining had 
been suddenly pushed and moved to the south, and then in- 
stantly brought back to its former position. There seemed to 
be two such jolts, with an interval of a second between them. 
There was a subterranean noise, which preceded the shock. 
Before midnight a similar subterranean sound was heard 
twelve times, accompanied on one occasion only with a shak- 
ing." 

Comrie House. — About a quarter of a mile N. of Comrie 
village. Sir John Mansel (who then resided there) writes,— 
" The most violent shock occurred at about 10 5' p.m. From 
the first report to the ceasing of the sound, there might have 
been 45" or 50". As it was dark, I am unable to say whether 
an undulation of the earth's surface was produced ; but some 
seconds after the shock, and while the vibration was still con- 
tinuing in the earth, it appeared to heave up. The sensation 
conveyed to mo by the concussion, as I was standing on the 
ground-floor, was as if the earth was being rent asunder 
my feet ; and this for some seconds I fully expected 
pen, from the violent movement, apparently in the \n 
the earth. This shock, like all the others, seemed 
nate a short distance north of this house. The ruml 
follows a direction from NVV. by N.to SE.b^ S. k 
.sccoinpames every shock, propoitioiisAfc vo. \!avj.3ii 
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strength, and in the more violent ones the vibration is of eqw^M 
continuance with the sound ; but in the lesser ones no vibration 
is perceptible, merely t!ie peculiar report is heard. In the great 
shock of the 23d there were two reports, witli an tnteival of i" 
or 5" between the first report and the commencement of the 
second, before anysensible vibration or concussion ensued. The 
nature of the noise usually resembles the report of a gun dis- 
charged among rocks, when the sound produced is deep and hol- 
low. This marks the first explosion. Then follows the sharp 
rumble, as if through a cavity in the earth, and in the sharper 
shocks produces a jingle like the jarring of some metallic body 
in the earth. 

" Towards the termination of the principal shock on the 
23d, there was a strong smell of a combination of sulphur<^ou9 
and metallic air emitted through the floor ; and though I felt 
perfectly convinced this was not the production of fancy, yet 
it has been satisfactory to me having heard from others since 
that they experienced the same. In connection with this, it 
may be noticed, that some linen placed on the ground IJ- 
miles east from hence, to bleach on the morning of the 23d, 
was on the following day discovered entirely covered with 
small particles of black. The clothes were on the usual spot 
for dressing the linen, and removed fifty yards at least from a 
solitary house, and with high trees intervening. 1 could not 
learn that the under surface next the ground was discoloured. 

" In my kitchen, several tin covers hanging on nails, and a 
few other things on an elevated situation, not firmly fixed, 
were thrown down with the shake, 

" I have now resided at Comrie more than six years, and so 
far as my recollection carries me, in each month of November, 
I have experienced one and sometimes two shocks, usually 
occurring between 9 and 11 r. m. ; and I do not remember 
having felt any at any other period of the year, except oroc 
at 7 A.M, on a bright morning in April. I do not think tlio 
general effect, chai-acter, or direction of these former eai-tli- 
quakes differed in any respect from those I have felt and heard 
during the past months of October and November, except as 
regards the great one of the 23d, which was totally and es- 
eentiall/ different from any I ha.\e e\er heard, for they as 
1 ' welJ as the recent ones varied in aVteng'Oft, Wt ^ossftsM. \k%- 
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seljr similar effects, as their power increased, and they ap- 
ircd to occupy tlie same locality. 

" The seasoii for a long while prior to and during the fip-t 
earthquakes, up to the 16th October, was extremely wet, with 
generally very heavy rain. I understand, that on the 17th 
the weather cleared up, and there were slight frosts till the 
30th. The 21st October was a hazy lowering day without 
I rain. It commenced raining at 7 a. m. on the 22d, and coii- 
' tiuued without any cessation till the evening of the 24th. On 
the 22d the rain was lieavy. On the 23d it was less go, u'ith 
the atmosphere very thick and mild. On the 24th tlie rain 
was periodically heavy, but the atmosphere clearer. It tliere- 
fore appears, tliat, dming the short change in the weather 
L'from that humid state to a more dry and clear atmosphere, 
the shocks abated, and with the return of that humidity they 
likewise returned. From the 24th to the 31st October the 
weather still continued very moist, but sonic of the nights a 
little frosty. The first four days of November were extremely 
I close, with a considerable quantity of rain falling, especially 
I during the night. This is certain from observation, whatever 
influence (if any) the- weather or atmosphere may have in pro- 
ducing these convulsions of the earth, they undoubtedly occur 
more, in certain states of it ; and the prevailing one is a de- 
pressed, still, muggy atmosphere ; and this is the more plainly 
borne out by the circumstance, that they almost invaiiably 
take place here in November, a season so generally present- 
ing that peculiar state. It is also worthy of remark, that 
whatever effect heavy rains may have on combined substances 
in the earth, the general feeling of the inhabitants is, that fair 
weather will put an end to the shocks ; and it is asserted, the 
tirst earthquakes that are remembered at Comrie commenced 
during a very wet summer and autumn, about fifty or fifty- 
two years ago." 

Comrie Village. — There are three individuals 
and observation, from whose separate reports 
statements ai'c extracted. 

(1.) Hev. Mr Widker, — Before his accou 
and the effects of it is given, it may not be 
notice some remarks made by him oo. xVie a\S 
viiiage. ■' Comrie lies as in aV)&an\i\}evtv% 
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-eurrounded by hills and rising grounds. It is bounded on tbe 



l 

^M north by the base of the Grampian range, — on the west by the 
^P Aberuchills hills, — on the south by a range of rising grounds, 
" the highest of which is named Top Turlom, on the east by a 
ritlgc of similar grounds or hills crossing the valley of the Earne 
at Strowan and Clathin. In connection with the north boun- 
dary we have Glenlednalg separated from Comrie by the 
conical hill of Dunmore. being the eastern extremity of a range 
of hills forming a part of the base of the Grampian range, 
commonly termed the hills of Dunira. Among these, almost 
direct north. from the east end of Locherne, lies a small lake 
of the name of Lochboultachan, in the centre of a small cir- 
cular glen of the same name. Among these hills, and near 
,this lake, general opinion has placed the seat of the earth- 
quakes." 

" The shock of the 23d, at half past 10. p. m„ which vras 
by far the most severe of any remembered in this neighbour- 
hood, and which was attended with greater tremor or heav- 
ing of the earth, was accompanied with a noise in nature 
and intensity indescribably teiTific, — that of water, wind, 
thunder, discharge of cannon, and the blasting of rocks, ap- 
peared combined. Giving a short warning by a distant mur- 
. mur, it gradually increased in intensity for some seconds, 
vphen at length becoming louder than thunder, and somewhat 
similar to the rush of the hurricane, it suddenly changed, 
and a noise resembling that of a blasting rock thrice re- 
peated followed, which again died away like distant thun- 
der." Id reference to the effects of this shock Mr Walker 
states, that " in the village towards the north, one house, 
whose gable had been formerly slightly rent in different parts, 
had these rents considerably enlarged. The gable thus in- 
jured looked towards the east. The rents were, after the 
earthquake, from top to bottom. Several other houses in the 
village had portions of their chimnies loosened, and cans thrown 
down, — and the parts thrown down, fell almost invariably to- 
wards the west. At Dundurn, five miles west from Comrie, 
three chimney-tops were shattered, and one is said to have 
been twisted, but in what direction I have not learned." 
Tbe cbimney-to-ps here referred tu b'^ Mr Walker were 
pointed out to the author by Sit D. Duiiias, o^ ■w\iQae cSwiia 
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the house is situated. The chimney-stalks were 
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about four feet high, and were built of polished 
freestone. The}- were a few inches apart from 
eaoh other, and had thoir angles exactly oppo- 
site, in the way represented by the adjoining 
woodcut A B. The effect of the shock is stated to 
have been to turn each chimney inwards, in the direction of 
the arrow, so that their faces came nearly opposite to each 
other. 

" Posterior to the shock of the 23d (Mr Walker says), I 
heard from two respectable witnesses, that two cats were 
noticed by them to be wonderfully agitated. Of these, the one 
was seen passing from the ground to a considerable height, 
and then screaming and retiring to another part of the room. 
The other, between the first and second shocks, was seen to 
run from room to room, till at length burying itself amongst 
a quantity of bed-clothes, it lay as if completely paralyzed 
with terror, A respectable correspondent in Crieff adds on 
this subject, ' birds in terror fell to the bottom of their cages, 
while at Lawers the horses in the stables became quite fu- 
rious.' " 

In "regard to the state of the weather at the time of the 
principal shock on the 23d, Mr Walker says, that, " When it 
was felt, the rain was tailing very heavy, and H-ithout inter- 
mission. Indeed, for about forty-eight hom-s previous to this, 
it may be said to have rained incessantly. During the 23d it 
was very dark, and more so towards the nfteninon. Return- 
ing then from Crieff, I distinctly observed a dense dark cloud 
of mist floating over the eastern side of the village, kbA s 
tling down upon the rising grounds by which it is 
the south. The Grampian range were at thii 
ceplible, nor did tliey become so dui'ing tli« e\ 
;e of the heavy rains, the river Erne, 
same very much swollen. The £rne 
io^might have risen about four feet aboTe 
This rise, which may appear great to a 
than was expected from the known char 
taken in connection with the great quant 
falk-n. It has, during this season, nam 
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higher, and, upon one occasion (15th September), far higher. 
It must be said, however, of this last rising, that for thirty 
jenrs previous, there had been none lilte it," Mr Walker adds, 
generally, of the previous pait of the month of October, that 
' the air felt mild, inclining to warm, and saturated with 
moisture, — cireurastances that frequently and for long have 
been remarked as concomitants of these phenomena," 

{2.) Mr Cameron, parochial schoolmaster. — " The nature 
of the noise has been compared to various things ; but certainly 
the more violent appeared to me to resemble tliunder more 
than any thing else,— certainly much deeper toned and more 
awful, and felt as if immediately imder us, and causing some 
immense body to strike two or three strokes under our feet, 
with a momentum to make the eui-th and every thing on it to 
vibrate to and I'ro, and then move off with a tremulous mo- 
tion till it dies away in the distance. The slight ones are 
more aptly compared to the noise caused by the blasting of a 
soft rock at a considerable distance, followed by the reverbe- 
ration of the surrounding mountains. Noises of the louder 
hind continue very nearly a minute, — the slight ones not 
above one-third of that time. As to the direetion of the 
shocks, many of the gentler kind which were distinctly heard 
in Comrie, were not heard to any distance to the noith or 
south of the village ; and while they were not traceable much 
further west than Dunira, they were distinctly felt to the 
east, at least as far as Crieff. By this test, the direction of 
the noise seems to bo from west to east. This is corroborated 
by tliQ appearance of the cbiraney-tops here that were moved. 
Any stones that fell, fell to the west ; and when any were ob- 
served off the perpendicular, the inclination was westwai'd; 
and from the circumstance of more of the mdder shocks being 
heai'd at Leichdin to the north of the village, it would appeal" 
that the centre of these is a particular spot to the north or 
north-wc&t of Comrie, and sueli certainly was my oivn impres- 
sion from the direction in which they were heard. When 
shocks occur, the atinospliere is almost invariably hazy and 
foggy. The 23d October was a deluge of rain. On the 12th 
October, when we had seven or eight shocks, the day was re- 
inarkably dark and murky. On tVie 14.\\x f^wVevv aVunVi, alaa 
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occurred) the same, — tho mercury very low, and weather culm 
and rainy. After the 23d, however, the mercury got unusual- 
ly high. On the 23J, the cows were observed to be all on 
their feet (quite unusual after 10 p.m.) ; very restless, and show- 
ing every symptom of fear. The dogs in a farm-house ran to 
the door, and howled mournfully. The only other circum- 
Btance which occurs to me connected ivith these earthquakes, 
is the sulphureous smell which was perceived. This was sup- 
posed to come off the river ; but several persons at a consi- 
derable distance from the river were sensible of it. Although 
I heard of many who said they perceived this,'! would not be- 
lieve it, till one evening Mrs C, was standing at the water- 
edge, and wishing to convince me of its reality, asked me to 
go to the water-edge. I did so ; and 1 must say that the 
smell was so strong, that it could not be mistaken. It was A 
little after sun-set, and the evening having suddenly turned 
to intense frost, the whole course of the river could be ti'aood 
from a distance, by a sort of vapour or mist that arose from 
it,— most favourable for giving out any effluvia. Having men- 
tioned the circumstance to a friend, and gone with him to thi 
same spot about two hours afterwards, neither of us could then 
detect the smell." 

(3.) J. Drummond, shoemaker, in some written observa>' 
tions, with the perusal of which the author was favoured, says 
. — " Where the shock is perpendicular, we feel in general two 
violent concussions — sometimes there is only one. In the 
great shocli of 23d October, there were three concussions. 
At each concussion there is a quivering of the earth, with a 
rumbling noise — the undulating shocks causing the earth to 
rise like two waves." 

On the foregoing passage, Mr Macfarlane mn' 
lowing remarks. " This double shock or ' dunt' 
violent), is certainly a remarkable accompan' 
of these earthquakes, and that not of the api 
dicular ones only. Subsequently to the fii 
violent part of the shock, there is a treml 
and hollow rumbling noise proceeding fr' 
supposed to commence swelling (if ti 
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directly below), till it pasa under the observer, and then dyii^ 
away in the distance. ] never noticed two waves." 

J. Drununond continues, — " When the great shock of 23d 
October occurred, I was between the outer and inner doors 
of my house. I felt the shock strike the ground perpendi- 
cularly under my feet (/tree times, like the stroke of a ponder- 
ous hammer, and, as far as I can guess, lifted the ground six 
or eight inches. Having some sticks in my hand, the first 
concnssion tossed thera out of it, and I felt something squeeze 
my heart that forced an involuntary cry. I was powerless 
between the first and second concussions, but when I got the 
third I recovered, 1 made to the door instantly, expecting 
the house immediately about my ears. I thought each con- 
cussion would have tossed the house from its foundation. The 
quivering of the ground was feaifuUy sublime, as well as the 
concussions. The noise in the earth and the rattling to and 
fro of the house and furniture, was truly awful. I felt the 
shock before I heard the sound, and the first concussion was 
the greatest, — the last weakest. There was not one moment 
between each concussion. Between the first, and the end of 
the sound of tlio last, there was about one minute. There 
were about twenty houses more or less damaged, chiefly to the 
east and west of Comrie. Though it rained for fifty-two 
hours before the shock, the barometer stood at fair. The 
rivers were greatly swollen, but instantly after they began to 
fall, though the rain continued the most of the night, 

Comrie Manse, situated about a mile to the south of Comrie 
village. The Rev. Mr Mackenzie, the parocliial clergyman, 
Btates, that his manse faces the sun at 10 a.m., so that its gables 
run in a north-west and south-east direction. On the evening 
of the 23d, " An inmate of the manse was very sensible of one 
undulation, t. e. as if the north-west corner of the house was 
first lifted up. It seems to be the prevailing opinion, that the 
shock heaved up the ground. The rent in Mrs M'Ewan's back 
wall seems to nie clearly the effect of an undulating heave. 
This house is situated in Couii-ie village on the south side of 
the Earnc, and runs from west to east. The rent is perpen- 
dicular, and is near the west end of the wall. The inner 
lobby partition has separated fvoiQt\iesou.ftv\NBi\3.^.\iQt,h, sides 
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I fai' as to admit tlie little iiuger into the 
Jifisures. 1 conceive that these two injuries prove tliat the 
shock camu from tlie north-weat, causing the front wall to se- 
parate from the partition. Tn the manse, a person leaninj; 
against the east (guiere, S.E.), side of a wall runuiug south and 
north {quwre, S.W. and N.E,}, felt hei-self pushed forward. 
The cracks in the ceilings of the manse are chie6y from west 
to east. A dyke of stone and lime running east and west on 
the north side of the river Earn at Woodend, fell to the south 
into the river. Several loose stones fell from a dyke near the 
manse. This dyke runs east aud west, and the stones fell to 
the north. One of my servants was passing at the moment 
The loose caps of several chimney-cans were moved and tnrned 
to the west — proving, as I tliink, that the shock came from 
the west. 1 was of opinion, that formei'ly all the shocks pro- 
peeded from the opening to Glenlednock, just above the vil- 
lage of Comrie ; and this was the settled opinion of a gentle- 
man who lived at Comrie-house for nine years, and had spent 
many years in the West Indies ; but if so, they would strike 
the north side of the manse, antl not its west gable, as they 
appeared to do. I am now inclined to conclude, tliat they 
come from some part of the hill between Dimira and Lord 
Melville's monument, and that there is a probahility that the 
itral radiating point has removed a little from east to 
west. 

{To he continued.) 



yiiiatomical and Phi/siological Studies of a Species of Musca", 
with the view of Illustrating the Histori/ of Metamorphoses, 
and (he Pretended Circulation of Insects. By M. Lbom 

DUFOUB. 

£efqbe I am in a coodition to present to the Acadi-niy the teeuli 
s disaectionB of insects of tlic entire order Diptt 
o submit my researcliee on tlie organization, eiterlot na well 
terior, of the three forms of a well known species of AluBon, the 
oarnrun'MB of Olivier, or Sarcophaga liieniorrhoiclaih. I have Ulcewii 
dertobcn, considering the subject in a Ifss restricted light, 

7 facts ooti rcaeooiug, a ^^uted t\viuB\Aatt i& &%' 
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rest to general plijsiolon'f, nod wliicli dividi-s tlio scientific naturalists a 
tlie present day, namely, tlic pretended circulation of insects. 

I bope tlie Acndcmy nill permit me to lay before it a aketcli of tliis 
work on metamorplioses and eirculatioDj which are the two natural divi- 
aions of tbe subject- 
After describing ond figTiring the larra, the nymph, and the wingBd in- 
sect, dispkying the prodigious differences of those three states in the same 
individual, whose collective life presents a real trinity — after tracing the 
changes and developmentB, step by step, I buve removed tlie tegumen- 
tary coverings, and, armed with a scalpel and microseope, have examined 
the various organic structures in llicit respective metamorphoses. I have 
endeavoured to initiate myself into the mysteries of organogeny. It is 
by disseclious of the living animal, a hundred times repeated, that Iliave 
witnessed these tliree organisms unrolled; dissimilarindeed tbeyare toeacb 
other, yet destined to become blended together and form only one, I have 
studied, in their inconceivable chnnges, the creation of the viscera of the 
larva, b, headless, apodous, crawling, mandibular, carnivorous worm, 
growing with great rapidity, but of no sex, and without tbe power of 
generation ; those of the nymph, which, by its inertness and absolute in- 
Bensibility, is the real image of a mummy, but concealing a living prin- 
ciple ; lastly, those of the perfect imect, which ilies, runs, and is full of 
activity, sucks with moderation a subtile aliment, does not grow, has two 
separate sexes, and reproduces its kind by generation. I liave attempted 
to catch, in the play of their material elements, the changes of tliese par- 
tial lives for a common or definitive life, which is the type of perfect or- 
ganism. I iiave been fortunate enough at times to seize those interesting 
moments when one organism became blended with the remains of another 
which was in the act of being destroyed — those fleeting instants, inwhicti 
organs about to be lost still lent their aid to others just fonuiog. 

In the interest of tliis threefold study of transformations, I have been 
led, by the modifications of the facts, to establish in the organism inter- 
mediate between the larva and the fly, and forming a series of links 
between the one and the olher, namely, in that of nymph, three ages, 
phases or stages, which have not been remarked by my predecessors, and 
which arc of great importance to the understanding of the progress of 
metamorphoses. The first age, w ich 1 call the /r«t tranailioii. Is that 
which immediately succeeds the passage of the larva into a nymph. There 
is still some organic connection of the latter with the envelope cast off by 
the larva. The second, the name of which is a sufiicient definition, is the 
fuUg-farmed nymph. The latter is uniformly whitish. The third, wtiicli 
corresponds to the ohnngc of the nymph into a fly, is the second transition. 
The eyes have a violet tint. 

In the tlireo changes of the Sarcophaga, the sensitive apparatus consists 
of two single central nerves, the brain and the If.aracie ganglion, from 
which emanale all Ihe nerves which distribute the movements of life 
tbrougboat the various tissues. Tlie \jtain is ice^Vj \i\\o\iei, ut \a Gam- 
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^!£d of twoliemiapIiepeK. In the aecplialous brvn it cannot be included 

in tliu head. lu the fLiIly-fDrnicd nymph, not wichstiiii ding tlie existence 
of a large vosieulat LcuUj it is still oii llic outsitle of the Utter, not enter- 
ing within it tili the second trniisition, and in the fly. A rudimentAry 
retina U 6rst observed in the ninlure njmph, and it is not till the follow- 
ing tige, nnd particulorl.v in the fly, llint we see this retina developed, and 
forming tlie pigment of the choroid, both to the eyes and ocelli. In the 
larva and two first ages of tlic nymph, the brain and thoracic ganglion 
Becm coufounded in one and the same mass ; while in the Second transi' 
tion and in ihefly, the thoracic ganglion is separated from the encephalic 
by a very distinct racliidinn cord. The Litter is simple in the Diptera, n 
discovery I can claim for lOyself. It is double in all ihe other orders of 
insects. The tlioraeic ganglion of the larva, like that of many other dip- 
terous forms, is fiimislicd with numerous pairs of peculiar bodies of an 
ftmbiguous nature, which liave not been previously mentioned, and whieli 
I Lave designated by tlic name ot ganglionoidai bodies. 

Respiration in insects is a true circulation of air, and the vascular ap- 
paratus through which it takes place is the seat of the two most import- 
ant functions of ihe animal. To this part of the subject I shall again re- 
vert. In the larvn, the ttigmata, or respiratory orifioes, consist of two 
p.iirs. Each of the anterior pair is in the form of a moveable fan with 
lincen digitations; the posterior, lodged in what I have called the stig- 
matic cavity, the structnte of which is worthj' of admiration, are mtlier 
large, rounded, somewhat reniform, placed near each other, and incapable 
of motion, each having three small linear openings. \Vheu the trans- 
formation into a nymph takes place, the two pair of stigmata arc re- 
jected by the larva, and left adhering to tho walls of the pupal capsule, 
wliicii is mdrcly the hardened nnd coloured tegument of that state. At 
the GOine liuie, the nymph, notwitlistanding its embryo condition, and 
apparent death, is not destitute of a respiratory apparatus. We find in 

n single pair of stigmata, namely, the anterior pair ; hut it is very likely 
that tlicy cease to exercise any active functions. After the fly is evolved 
from the nymjih, it is provided with eight pair of simple stigmata, two 
bivalvular ones with hairy valves on the thorax, and six on the abdomen 
'which are small, rounded, and encircled witli a ring. 

The traclieffi, tho only vascular system in insects, are, in the larva, 
wholly of a tubular or clastic description, and constitute a perfectly sym- 
metrical apparatus. The latter consists, in each half of the body, ( 
wide dorso-lateral canal, which deserves the name of the tracheal t' 
continued in a direct line from the posterior to the anterior ati; 
emitting on the rigU imd left a determinate and regular tiumbci 
J branches. This arrangement incontcstably proves thai t 
tiun of air or respiration takes place by the posterior stigmata, 
tracheal arteries communicate with eneh oilier anteriorly by n 
canal. The traclieal system of the nymph closely rcacTOfeW 
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Inira; but Bi no posterior stigmata exist, Uie ti'aclical nrtery is closed'i^P 
its hinder extremity, or letminBtes in a cul-rte-eac. At tbia place tliere 
is ft considerable interlaci'ment of IrncliL'e. NumerouB IrnnBTerse branclie* 
establish a direct eominuaieation betwi'cn iho t^vo great canals. The 
amount of respiration, ahvajs proportioiieil Co tlic degree of vital energy, 
COUBCB llie neecasily for a much more romilicd system in the fly than in 
Iho preceding mctamorpliases. The condition of the win5<i)d insect like- 
wise reqiiires ntriculur traclicie, ivbiclj arc truly niroslalic, situate cbie6y 
at tiie beae of the nbdomiaal cavity, exactly in the oenlre of Che body, 
and ilesigned to diminish the apecilic gravity as well ac to balance the 
insect in its movements through the air. 

Let UB now proceed to consider die digeitive apparatus in the larva 
which 18 voracious in its proprnsitiea, — in Ibc nymph which does not ent 
at oil, — and in the fly which laps or sucks a liquid food. 

The digestive canal of the larva is seven or eight times longer than tlie 
body, filirurm, rolled upon itself in numerous circumvolutions. It com~ 
menccs in a large buccal expansion, a rigid gizzard, nnd four ventricular 
hugs. These three organs arc not to be mot with eitlier in ilic nymph ot 
perfect flj'. This greater development of the digestive system is a cause 
or a consequenne of the voracity and rapid growth of the larva- The sa- 
livary glands consist of two filiform vcsacla scarcely half the length of the 
body, and united by a snliTary epiploon, which I have met with for the 
llrBt time in these insects. There are four hepatic vessels, long, and as 
slender as a thread, yellow or greenish, free at one end, and tmiting in 
pairs to a canal eholtdoqut, where they discharge bile. 

After the transformation of the larva into a nymph, tiie buccal cavity, 
the gizinrd, nnd ventricular bags have diatppeartr!, and the alimentary 
canal has lost two-thirds of its length. The chylific ventricle, which ib 
narrow and oblong, and more ample than in the two other states of tlio 
insect, has a rudimentary crop at its origin, ontl » now bag very different 
&om that of the larva. It contains a liquid like syrup, and an intra- 
ventriculac vcsiclci the singular rtlict of (he evolution of the digestive 
canal in the larva. Tlie salivary glandK arc still those of tlie latter, but 
their Elements shew a disposition to separate in order to assume a new 
form. The hepatic vessels, organs of the earliest formation, present tM 
dififercneo from those of the larva nnd the flj-. 

The winged insect seems to have resumed the alimentary cMial of the 
larva, but without Iho three organs at its cnnimenccraent. The sniivury 
glands, which have now entirely changed llicirprimitivefurm,haTe takefl 
thrfr place ; a bag with a long neck and a bilohed reservoir is now placed 
at the termination of the ceaophogu«, and the intra- ventricular vesiiilc hna 
not lefl the least trace of its existence. A11 the successive modifications 
of creations, alt the substitutions, and changes offer points of the highest 
interest, and their parallelism throughout the dilTcrent motamotphosea 
ibroisbes considerations of great advantage to organogeny, 
I'lic g&iilai apparatun should liuvc Iteca sifoVcw i^ m *.\i\a i;\n.iii -. 'Wt 
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CKclusivc nttributc of tlie perfect insect. I liave reserved the 
consideration of it for my general wocl; ou llie Diptera. 

The adipose splanchnic Cissac exista in three fomis in the Sarcopbagii. 
and performs an imporLtnt part in the formation oFtlie orphans. That of 
the larra is in large sheets, or membranous folds drilled nith lioles ; but 
when the period of change approaches, it is converted into a net-work, 
the irregular jncEhes of which arc granulRled. In the njTnph they appeal 
ns detached globulcH, floating in a copious liquid. These granules arc 
plastic materials fully formed, antl reeidy to enter into the construction of 
the parts. I have often succeeded in observing these organogenic mar- 
rows disposed in linear series, diKsolred in flakes, or laid out in plates, 
in order to form conduits, articulatioBS, and membranes, in virtue of a 
law of organic affinity, not yet formally eipcessed, and of elective sensi- 
bility, with which human pathology furnishes us numerous examples. 

I have given provisionally the name of dorsal organ to an organ found 
in all the states of the Sarcopliaga, in the median line of. the back, and 
which is the analogue of the dorsal vessel of authors. In the Dipteron 
now under consideration, it is much more complicated than in oLhet 
insects, and would seem consequently to have a physiological pre-emi- 
nence. We distinguish in it an axis and wings. The axis is a cord with- 
out cavity or divisions, fixed at one extremity to liio hinder part of llio 
dorsal tegument, and at the other to the origin of the ehylific ventricle, 
without penelraling into the cavity of the latter. Its thoracic portion is 
naked, free, and a little attenuated. The wings arc exclusively confined 
to the abdominal portion. They conMStj for the third part of the length 
from the hinder cKtremity, of a double series of twelve reddish «pA(Ticfc», 
which arc sessile, and terminate in the same number of ligaments, and, 
for two-thirds of the anterior part, of a sort of epiploon or mesenteriform 
strawberry, composed of very small granulations, and supported on both 
sides by four ligamenti;. A minutely careful examination of the form and 
Etmcture of this dorsal organ (new to science), proves that it has no ana- 
logy either to a heart or n vessel, and that consequently it cannot be con- 
sidered as a circulating apparatus. It is possible that it may be a secret- 
ing organ, but uf a particular kind, and having no relation to the ordinary 
glands of insects. In regard to this part of the Buhject, I have establish- 
ed a classification of secreting organs which are pretty frequently met 
with among these animals, and its peculiar structure will exclude it from 
these. I have hazarded the conjecture, without attaching much import- 
ance to it, that the dorsal organ of (lie Bnrcophaga may not be iWiolly 
unconnected with the formation and support of the tegumenlary 
of the Dipteron. 

Tlie examination of the circul.ition of insects in general terminates 
work, Aldiougli apparently foreign lo my researches on the Sarc< 
it nevertheless arises out of them, from the details I have entered 
resjicctiug the dorsal organ uf this fly, I'ot U»c liotalvoa iA>L\\\a'^« 
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I have broufflit forward motcrinls fiiniisbi-'d by Insects of every Ordetjl 
well Bs the opinions expressed bj' all men of science. 

Among those nlio arc in doubt about the existence of this circnktion 
nro Malpighi, Bwommccdam, Lyonnet, Curier, MM. Marcel de Sertes, 
Suin^ril, Duvemoy, Audouin, &c. ; aod among those who contend for 
it ace MM, Comparetti, Straus, Wa^er, Cams, Heln, Duges, &e. We 
■thus perceive that the uiost respectable and eminent naraea ace lo be 
found arrayed on both aides. 

Everlasting fame be sssigucd to our illustrious Cuvicr! At a period 
Tomote from our own (upwards of forty years ago) he had established, 
in reference to insects, by that inspiration which belongs to genius alone, 
lliia fundamental law of phyriology, that the existence of an aeriferoua 
vi.Gcular apparatus excludes that of a sanguineous vascular appamtus ; 
or, lo express it in the sncred words of this legislator in science, Ihe nu- 
trilivejhiid being unable lo come itito ctmtact tBilh the air, the air ia canted 
to repair lo it, in order to combine with it. Since that period, the progress 
of discovery occasions no necessity for modifj-ing the expression of this 
ittw. It still preserves, in my opinion, all its spirit and force. 

It is very singular that instead of choosing the largest species of insects 
for the purpose of demonstrating a circulating system, the wivnns who 
1^ontend for its existence, have, ou the contrary, selected the most minute, 
BEUally larval in llioit earliest stage, and the movements of n liquid con- 
tained in the cavities of the body, and seen thtough the pellucid integu- 
ments, linve been considered sufficient to provcncifcuhttionin these ani- 
mnls. And yet the experiments and injections made by Cuvier, repeated 
on an extensive scale by M. Marcel de Serres, were altogether opposed 
to such a view of the subject. 

I have scrupulously analysed, and, I conceive, succcsEfhlly opposed llic 
Specious and sometimes contradictory assertions of M. Cams, who con- 
bidera that the circulation, the double circulation of insects, is carried on 
by etirrenU of liquid, by Ketid* tcithotit vxdle, which lie does not hesitAte 
to qualify by the terms nrterial and rdiions. Tliese currents, subject, in 
my opinion, to the laws of capilhirity and organic affinities, cannot be 
regarded as constituting a clrculuting system. 

M. Straus has described and figured the supposed heart of a coclchafcr, 
as being pierced with eight lateral pair of aurieulo-vcntricular openings, 
And the like number of ventricles or chambers separated by valvules. 
lAceordbg to his view, the blood of the cavities enters the heart directly 
4»y these openings, passes into the artery which crosses the thorax, and 
«prcad3 itself over the head, whence it returns to the cavities. Wliile 
admitting, along with M. Straus, the existence of a similar structure, I 
^rove that we cannot reason.tbly adduce it, as ho does, to demonstrate a 
double circniation. T!ic movement, in my opinion, is limited to the con- 
tinual play of a siphon, wliiuh can never necompliBh the physiological 
purpose of a oirca]at\oxi. My disaccliona of the same cockchafer have not 
■nu'ded iiic to detect .-uiy openiiig in ttic Aorsn\ov^MioH.W*.\naccV. "^W^ 



^^^^^ of m Species vj Miiaca. 133 

^^Bris closed at ila two cxttcmitiu, and one of tlicsc is fixt'd, os in tho 
Eatcoplutgn, to the cesophagtis of the insect, nithout penetciitia^ inlo the 
iuterior of tbc digcetire cacal. TLis &c[ alone compkCcly dottroya llic 
Bj'stcm of M. Stntua and the oljjer advocates of circulation. Lyonnct, in 
his postlmmous \>ork, b.is noticed another of the same dtscriptiop. 

On Liking a review of the doreal organ in the various orders of liexapoil 
insects, we find iD all the following characters: \%t. It is situated in llic 
median dorsal line of the body, immediately beneath the teguments ; 
2d, its mis, which is roore particularly ihc heart or the dorsal vessel of 
aulhors, is a fibro-flcshy Eimple cord, without diviaiona, o]H:nings, or 
cavities ; 3i/, it is filed and closed at the two cxtreuiitics ; ilk, its nbdo- 
minol portion is furnished at ibe sides witli wings, sonettmca membranous, 
cut or entire, or fixed witli ligaments (as among the Ilcmiptera) under llio 
forni of a narrow linear border, without anj means of connection from 
one end to the other; hth, the most skilful dissections, the most delicatu 
injections, have never detected the least vascular ramification in this or- 
gan, and almost all anatomists have admitted tliis negative fnct, which is 
of such high importance in reference to the question of circutalion. 

The movemenis of the dorsal organ, which have been eo imprudently 
designated by lljc names of aytlole am) diantole, and the agents which dc- 
tenuinc tbem, have been the object of my attentive study. They arc 
cr wanting or very difficult to be dclcrmiued in many insects. Tho 
general movements are principally regulated by (he ligaments, the muscles 
attached to the akin, the [raclicie put in motion by ihe act of respiMtiuD, 
and the fluctuation of the nutritive liquid. lis proper movcmcnls, or pul- 
•afioiM (an improper term), depend principally on llic contraclibility of 
the fibre. Tbeso raovcments are irregular, and Malpiglii has even said 
that he has seen them, in tlie same individual, sometimes directed fmni 
the anterior part backwards, and at other times from the hinder part fur- 
wards ; ft grave testimony ngninat u circulating sysirni. 

What niids still further to the numerous proofs of tlic non-existence of 
\ heart and circulating system in insects is, that immediate death docs 
not ensue from cutting the supposed heart through ihc middle, while tlio 
tame operation, performed on the dorsal vessel, the true heart of n pul- 
monary Arachnid, instantly destroys life. 

I conclude from my ^isseetions, experiments, and reasonings, that lliu 
existence of an aeriferous vascular system adapted to convey the phra 
logical benefits of respiration to all the organs and tissue, 
with the presence of a circulating humour. I am satisQcd that l] 
does not exist in insects provided with tracheae, and tliat the a 
has been supposed to perforin this function is merely rudimentor 

some resemblance to the heart of the Araehnidcs ; in fact nv 
heart, an organ deprived of every welUdotcrmined physiologickl 
and perhaps a mere cltracntnry tissue.* 

• Fvimi Annates iks Sciences Tia\.iire\\o!,\uin.i.N.^.^. 
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On Falls of Duet on FeaseU Irareraing the AtlaHtiCt " 

The west coast of Africa, between Cape Bojador and Ci^ 
Verd, and thence outwards, is, during tlie dry season, that Ta, 
from Novembei- to May, constantly enveloped in fog. This 
stratum, which was at an earlier period considered as the land 
itself, and Is a sure sign of its proximity, consists of nothing 
else but dust or sand, \\liichj on account of its extraordinary 
fineness, is raised into the atmosphere by the slightest current 
of air, and retained in a state of suspension. 

The projection of tliis sand, and its falling on ships which 
traverse the Atlantic Ocean at a considerable distance from 
Africa, is, it is true, a well known fact, hut still, details are 
wanting as to the distance to ivhich the sand of the African 
deserts can be carried ; and the Journal kept on board the 
Pinissian ship Piincess Louisa contains instructive information 
on the subject. The phenomenon was observed both during 
the ontward and the homeward voynge of the vessel, as the 
following abstract of a portion of the journal shews:— 



Jon, 14. WiO' 2e°42' SiiilB rendered quite yellow by sand, which j 
had probably been brought from tho coast > 
of Africa. ) 

— 15. aS^OS' 28°1B' Siiils still yellower; when wo atrttckthe, 

sails iTB found the colour waa prodaced I i 
by fine sand, wliioFiwaa thus loosened. 
1840. 
May 6. 10°2B' 32'19' We remarked a yellow appearanca on tli« 

sails like that seen during out outward^ id 
voyage. 

— 7. i2°30' 31°0' The sails more yoilow than they -were yei 

terday. J ■"' 

— 8. U°21' SS'ai' Saiis and ropes covered with yellow dust. IB' 
. — 0. 16°44' 30°37' No increasing daat Tisiblo on the sails. 20' 

How we should be surprised if ditst, which had been brought 
to us from Sahara, were to fall on the plains of Xorthern Ger. 
many, or if we beard that the ashes of a new eruption of 
.^tna had fallen at Copenhagen or Riga ! These are distances 
which may be compared to those of the Princess Louisa fi-ora 
the coasts of Africa at the liiuu when the sails were covered 
with SenigHmhi&n dust. 
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About a fortnight after the time when this ship crossed these 
pai-ts of the Atlantic on her outwiird voyage, an analogous phe- 
nomenon -(viis observed on hoavd tho English ship Roxburgh, 
One of the passengers, the Rev. W. B. Clarke, communicuted 
the following notice of it to the Geological Society of London : 
• — " On Tuesday, Fobmary 4, the latitude of the ship at noon 
was WSr N., longitude 25°16' W. The sky was overcast, 
and the weather thick aiid insufferably oppressive, though tho 
thermometer was only 72'. At 3 p. m. the wind suddenly 
lulled into a calm, then rose from the S.W., accompanied by 
rain; andtheairnppearcd to be filled with dust, which alfectcd 
the ojes of the passengers and crew. At noon on the 5th of 
February, the latitude of tho Roxburgh was 12"3G' N , longi- 
tude 24''13' W. ; the thermometer stood at 72^ and the baro- 
meter at 30\ the height which it had maintained during the 
Toyage from England. The volcanic island of Fogo, one of 
the Cape de Verds, was about forty-five miles distant. Tho 
weather was clear and finCf but the sails were found to be 
covered with an impalpable reddish-brown powder, which, Mr 
Clarke states, resembled many of the varieties of ashes ejected 
from Vesuvius, and evidently was not sand blown from the 
African deserts." 

Although Mr Clarke thus decidedly expresses himself against 
the sand-dust, yet the author of this notice is inclined to ascribe 
to it the plienoineuon observed on board the Roxburgh ; for, 
had it been produced by volcanic ashes, we must have heard 
multaneous eruption of the volcano of Fogo, but such was 
not the case. 

Mr Clarke also mentioned the follomng instances of similar 
pbenoniena, chiefly on the authority of the officers of the Rox- 
burgh : — " In June 1822, the ship Kingston of Bristol, hound 
(o Jamaica, while passing near Fogo, had her sails covered 
with a similar brownish powder, which, it is said, smelt strongly 
of sulphur. In the latitude of the Canaries, and longitude 

i" W., showers of ashes have been noticed two or three times. 
At Bombay, dust on one occasion fell on the decks of the ves- 
sels to the depth of an inch, and it was supposed to have been 
blown from Arabia. In January 1838, dust was noticed by 
Ihe cr>.^v of a ship navigating the China Sea, and at a con- 
..■ distance from the Basbee is\aU"is, one ( 
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been previoasly seen in eruption. In 1812 ashes fell on thi 
deck of ;i packet bownd to the Brazils, and when 1000 mild 
from land." — (From Berghaus'e Almanac/i.) 



Descriptions of 3ome New Species of Pycnogonidie. ByllEKH* "■ 
1), S, GooDsiR, Ksq. Read before the Werneiian Society, 



March 1841. Communicated hy the Author. (With a Plate.) 



Class, Crustacea- 
Order, 
Genus I. Phoxichilidiai 



-SiiO-Class, Ha 

Ar.vheifobmes. 



t {Orj/lhifia, Johnston). 
Species 1. Fhoxichilidium globosum (Mihi). Rostrum a littw 
longer tlian the first joint of the mandibles ; eyes large and 
shining ; fourth articulation of the ambulatory legs very 
much dilated ; no spines on the eighth joint of the leg f; 
ivholo body covered with fine hairs. 

The whole animal is of a light pea-green colour, of a robutq 
form, and covered with fine hairs, which are thickest on the 
legs. The rostrum is shorter and thicker than in the other 
species of this genus. The mandibles lie on the upper sur- 
face of the rosti-um, so as to hide it, and are hispid. The 
oculiferous tubercles arc prominent, situated immediately bo- 
hind the origin of the mandibles, and bear four black shin- 
ing eyes. The three first joints of the ambulatory legs arc 
equal ; the fourth very much dilated, almost spherical ; first 
and second tibial equal ; first tarsal joint minute, second equnl 
to the two first coxal, and bearing no spines on its inferinr 
surface, but armed with a strong claw. The Icnijth of the 
body rather more than half a line ; span of the legs throe lines. 
This species is easily distinguished from the Orythyia c;c- 
cinea of Dr Johnston, by the eyes being quite distinct, black, 
and covered with punctures. The most prominent characters, 
however, are the extreme dilatation of the thigh joint, and the 
absence of the spines on the inferior surface of the second tar- 
sal Joint. ■ 
Taken by Messrs Ddwavd Yyvbcs aui Jy\\n V.iti','"i^vt hI 
0rliney. ^ 
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Genus 11. PaOene (Johnston). 
Species 2. PaUene circularit (Milii). Body almost circal 
Irom a sinuated ridge which &niToun<Is it, und covers the 
origins of the legs, extremely rough and spiney ; two ti- 
bial joints with three rows of strong liairs on the nppcr 
surface ; auxiliary claws ohsolete ; abdomen very promi- 
nent and pointed. 
The body and legs are covered with h»irs, which are scat- 
tered irregularly over it, except on the two tibial joints, where 
they are arranged in three rows along the upper surface. The 
rostrum is as long as tho first joint of the mandibles. Tlic 
first joint of the body is very short, so that the rostrum, man- 
dibles, and first pair of legs, are inserted close to one another. 
The body surrounded by a spiny siiiuatcd ridge, ivhich covers 
tho insertions of the logs. The oculifevous tul>crctcs with 
eyes, obtuse, black, shining, and placed in a iinudrale form, 
The abdomen erect, pointed, and very prominent. Body ono 
line in length ; span of the logs two lines ; colour dark straw. 
Hah. Firth of Forth. 

For the animal which shall he presently described, I have 
found it necessary to establish anoUicr genus. The animal is 
remarkable, inasmucli as it forms a connecting link bet^veca 
the non-palpate and palpate genera of this order. ^^ 

Genus III. Fephredo.* ^ 

Rostrum short, cylindrie; palpi 3-juinted, as long as the 
rostrnm ; oviferons legs 6-jointcd ; first tarsal joint minute ; 
no auxiliary claws. 

Species 3. Fephredo hlrsuta (mihi). Aniraul robust, opaijue ; 

rostrnm as long as first joint of mandibles ; palpi with a 

Imsh at the extremity; thigh not so long as the first 

joint ; abdomen short and pointed. 

The animal is of a dark straw-colour. The rostra' 

dric. The three coxal joints arc equal, mid as lonf 

thigh-jouit. The oculifcrous tubercle is obtuse, and 

a little before the hisertion of the anterior pair of 

eyes obscure. Tho articulatious of the body arc ver; 

* Peplwcdo, ono ot llic Baa'Ti7n.Vf\w. 



Xre- 

vs at I 



fSS Mr U. GiKxlsiv oh some Ifeip Species of Pycuogmidm, ■ 

the orifpns of the legs being placed close to one another. The J 
last joint of tlie abdomen ia not much produced, but pointed. 
Oviferous logs are moniliform, the last joint armed with a 
straight claw or spine. 
Hab,— German Ocean. 

Genua IV. Nymphon, 
Species 4. Nymphon Jo/(»sw«ii(mihi).* . Body grannlar : legs 
smooth, -without spines or hairs, except at the distal extre- 
mity of the second tarsal joint, which is armed with a fringe 
of strong spines : oculiferous tubercle projecting considi 
ah!y above the eyes. 
The whole animal is of a straw-colour, except the claws 
the extremities of the mandibles, and the edges of the oral 
pperture, which are black. The rostrum is longer than the 
Brst joint of the mandibles. The ociUiferous tuberclo is situ- 
ated on the po.-iterior edge of the cephalo-thoracic segment of 
the body, and p.'ojects considerably backwards : the eyes, in- 
stead of being arranged on its summit, being arranged around 
its sides. The legs are slender, a deep sulcus runs along the 
sides of each of them, beginning at the proximal extremity of 
the thigh, and cndmg at the distal extremity of the second 
tarsal joint. The second tarsal articulation is armed with a 
fringe of strong spines, which are situated in a line above the 
auxiliary claws, and cover the bases of the latter. The abdo- 
minal segment is prominent, and the anal aperture is very 
distinctly seen in it. Length of the body two lines ; span of 
the legs two inches and three quarters. 

Hab. German Ocean, 
ipecies 5. Nympkon pellucidum (raihi). Animal slender, pet- 
lucid : body without spines : legs armed with spines placed 
at regular intervals, patent on the second tibial joint, third 
coxal joint about half as long as the first, second tibial 
very long and slender : auxiliary claws strong : abdomen 
prominent, extremity bifid. ^ 
Hab. Firth of Fort . 
Species G. Ni/mphon minutum (mihi). Animal slender, pel- 

* I bare ramctl lliis species nftcr Dr Johnston of Borniok— a lliiliirftlist 
trbo has done luueli la elucidato the ualuLrut liibUji^ ol \\i\B lOTaVi-j ot C\:vib- 



of— J 

.t: ^ 



^nan Bar^lo-fiuljihate I'igmeat. 130 

lucid i rostrum not so loDg as tlie first juiut of the iiiandir 

bles: tbigh longer than tlio first tibial joint; auxiliary 

claws obsolete : abdomen produced mid pointed. 

The body and legs iU'e covered with spines. The segments 

of the body are elongated. The three coxiil joints are equal ; 

the three tarsal joints minute. The body is nearly one lino 

in length ; the span of the legs two lines, 

Hab. Firth of Forth. 

Species 7- Nympkon apinosum (mihi). Rostrum longer t 

the palpi : posterior edges of the three middle xegments 

of the body armed with a fringe of strong spines; firot 

tarsal joint minute. 

The body is covered with punctures, except nt the posterior 

edges of the three middle segments, which are armed wiUi iv 

fringe of strong thickset spines. The whole animal i« utronyor 

and coarser than any of the preceding spoeies. The ticeoiid 

coxal joint is longer than the first and thirii united ; tbo tlrst 

tai'sal joint minute. The first joint of the oviferouB logs U 

the longest. The abdomen is erect and prominent 

Description of the Plate, 
Fig. 1. Phoxicliilidium globosum. 
Fig. 2. Palleue circiilaris. 
Fig. 3. Njmphon apinoaum. 
Fig. 4. Nymplion Jobnstonii. 
Fig. 6. Nymplion pellucidiim. ' 
Fig. 6. Nyinphon minutam. 
Fig. 7. Pephredo capiUata. 
Fig. 8. Roatcum and first segmont of the body of N. Spinosmn, with 

the OTiferous legs, palpi, and maudiblea attached. 
Fig, 9, Same parts in PepLccdo capillota. The circular body in tbe 

middle of llie first segment appears to bo connected with 

the organs of circulation. 

Account of the Arran Barylo-Sulphale Figmmit. By Profes- 
sor TnAILL.* 
About two years ago I read a short notiee of the D 
shire manufacture of a pigment from Sulphate 
Since that I have visited tlie works lately erected 
of Arran by the Duke of Hamilton for the same 
account of which I beg leave to submit to tlve 

* Bead before tho Wer. NnU Hist.. 6oc^ VVttiTQg. _ 
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^H mising that the manufacturo has now extended to some otlier 
^m places, and has assumed importance, as the conv 
^^ Eubtitance, liitlierlo considered as almost useless, into a pro- 
^K duct of considerable value, 

^H The works now to be described arc about linlf a mile fn 
^H the shore in Glen Saniiox, within three or four hundred yai 
^V of several considerable veins of a very pure Siiljiliate of Ba- 
^M ryta, Iraveroing the granite of Cioatfell. The veins, which 
^M beem to be those disco\'ered long ago by Professor Jameson, 
^H cross the impetuous mountain torrent that collects the waters 
^1 of this wild glen; and two of them have been wrought on both 
^1 sides of the stream. Two open cuts have been made on the 
^H north side of the torrent, and wrought to the depth of 16 feet. 
^H The veius on that side seem fo decrease in width as they ru- 
^B cede from the stream ; but, on the south side, tlioy appear to 
^P widen, nnd are noiv worked by means of a short adit, and a 
H shaft, which at present is 25 feet deep. This shaft is kept 
^1 dry by a pump, wrought by a small water-wheel, moved by 
^1 one of the numerous streams that rush down the rocky sides 
^1 of the glen. There are two principal veins, about 20 yards 
^^ asunder. The direction of Uie most western is from N.iSE), 
H to S SW. ; the eastern runs from N. by E. to S. by W. ; 
^B both possibly may be branches of one great vein. They 
^1 Dearly vertical where now opened. 

^M From these veins a large quantity of a very pure, crys 
^P Hne, translucent sulphate is extracted. Some masses have 
slight brownish tint. It is the straight lamellar variety, 
for purity, exceeds greatly the spar cmph^ycd in the Ayrshii 
and AVclsh maimfactories of Jiarylo-SulphaU i»igments. 

The works for preparing the paint are very well constructed. 
All the machinery is moved by an ovci"shot wuter-wheel, 
26 feet in diameter and G feet wide. The spar is first sorted 

I and washed. It is so brittle that it is easily broken into small 
pieces, ivhen it is washed with ivarai diluted sulphuric acid to 
remove any colouring matter ; and it is afterwards cmshed to 
powder by a pair of granite stones hooped with east-iron, and 
revolving on their edges in a well-made circular trough of 
hewn granite. These stones weigh five tons. 
TJia powder thas produced isinlroAvvcci'witQcas.t-wcwLt'ihB, 
' about 10 i'evt in diamtstur, jiav«i wtV* a\a\a ^ ^■cMttS.c. 
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where it is ground, below the surface of water, by tlio attri- 
tion of four large blocks of granite, each of which is attached 
by iron chains to the arms of a vertical axis, put in motion by 
the water-wheel. 

A stroam of water is at intervals admitted into the tubs, 
and its overflow carries off the finer particles, which are col- 
lected in oblong troughs, where tlie water deposits the sedi- 
ment in the form of an impalpable powder. Tliero are four 
such grinding tubs in one large room, which contains also the 
crushing apparatus. 

The collected sediment is drained and moulded into the 
form of thin bricks. Tliese are removed to a stove kept nt 
the heat of about 200^ ; and when dry, they are crushed, and 
p:;cked into casks, to he sent to market. 

Tlie works are under the direction of a very intelligent 
overseer, Mr William Morton, who has had considerable ex- 
perience in other chemical works. 

The machinery at this place is capable of making twenty 
tons of white pigment a week, or more if there were two re- 
lays of workmen : at present, with only six workmen, ton tons 
per week are produced. 

This white sulphate is ground up with oil as a paint, and is 
also mixed with ^vliite lead, to form a cheaper though inferior 
basis of a pigment. But, at Ibis manufactory, I found that va- 
rious coloiu^ are also imparted to the sulphate ; such as blue, 
yellow, and green of various shades. The colours are either 
here ground with oil into prepared pigments, or are sent to 
Glasgow, where the colours are sold by Messrs Fleming and 
Hope, in Hanover Street. 

The dry colours are sold at the following prices :— 
Prepared "White, nt . . Ij.4, 15b. pot ton. 
Blue, from . . . L.15toL.20 ... 

Ordinary Green, at . . L.20 
. Finest Green, nt . . L.25 

I did not ascertain the price of the yellow; but it is j 
hahly about the same as the best green. 

Of course, I did not ask how these colom-s were pre} 
but I analyzed them, and then succeeded in imitating 
liy precipitating various colours on t\\e \ire^OTei »!\^\'e 
fused in water — or ratber in the meVaWvc stAtttv-Wi^ "« 
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lotion of triple prussiate of potassa, tlie addition of sulphate 
Irf iron produces a fine blue ; when diffused in a solution of 
chromatu of potassa, sugar ui' kiad affords an excellent yellow. 
It is more difficult to procm-o a fine green from copper. I have 
not yet succeeded in procuring ty precipitation so beautiful 
S green as that prepared in Glen Sannox. A fine green was 
SHained l>y precipitating Scheele's green, or the sulphate of 
baryta diffused in a solution of aiunioniaco-sul[>liate of copper 
by means of ni'senie. 

The remarkable fact is, that when thus precipitated, the 
colouring matter Is less easily separated by acids than from 

I mere mixtures of the materials ; as if there was some a£nit^_ 
between the metallic eulours and the sulphate of baryta. 
Ascription of a Vortabh Diorama, constructed ij/ Gborgb 
Tait, Esq. Advocate. Commnniciited by the ttoyal Scot- 
tish Societj of Arts. 
The diorama, the Ingenious invention of the celebral 
^eneh artist Daguerre, is a painting fitted up so as to 
ceive light both in front and behind, by the full or partial 
admission, or the total exclusion, of either of which lights a 
great variety of effects may be produced. No light is admitted 

I to the eye except that which proceeds from the painting. 
The diorama is usually executed on an extensive surfacA 
ef canvass, and placed in a large building fitted up for 
,'^pposc. 
* It occurred to me that it might be made upon a xa 
Smaller scale ; and, accordingly (before the publication of Da^ 
guerre's description),'! constructed for the reception of sketches 
in water-colours, which 1 painted for the purpose, a small box 
having, for the admission of light before and behind, openings 
capable of being closed by moveable shades, and having alsO' 
a small opening in front through which the sketches might b^! 
viewed. Upon ti'ying a variety of sltotchcs in this apparatus' 
I have found that many pleasing and striking effects may be 
produced ; for example, passing gleams of sunshine ; day 
melting into moonlight; day fading into darkness, followed' 
by morning gradually disclosing the landscape, having its ft 
laer vordure shroaded in snow. 
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I sliall now dascribe the apparatus in detiiil. 

1. The ^oa:.— Stretching frames are to be prepareil for re- 
ceiving the paper or linen on which the pictures arc to bo exe- 
cuted; anil as tliese are eonfineil within the inner edges of 
them, tlie frames ought to bo made tbiclc aud narrow, so as 
not unnecessarily to increase the width of the box, and should 
be bevelled off to allow access to the brush in painting the 
back. Those frames arc inserted in succession through a sUt 
in the top of the box, about two-thirds distant from the front, 
and are received into a groove projecting from the top, sides, 
and bottom of the box, of such a breadth as fully to cover 
the front of them. 

Two openings, one above in front and the other behind, 
admit the light ; and both should be as large as possible. The 
front opening ought to be of tlie form seen in the figure, in 
order to admit the light gradually ; an erect right angled tri- 
angle, with its base across the breadth of the box, being 
placed immediately behind the front-opening to aid this ob- 
ject. The openings have a ply of fine tissue-paper, Pereian 
silk, or other appropriate material, placed over them, to dif- 
fuse the light. This is moveable, and is usually white, but 
may be of an orange, purple, blue, or other tint for particular 
purposes ; and one or two plies may be used according to cir- 
cumstances- The shades for the openings may be made to 
open and close in any manner found convenient, but so as to 
exclude all light when closed. 

The small opening in the front, through which the pictures 
are to be viewed, ought to be opposite to the ordinary height 
of the horizon of pictures, perhaps about a third or a fourth 
part of their whole height. A small tube of about two inches 
in length, is fixed before that opening. The outer end is to 
ho about an inch and a quarter in length, and about an inch 
in height, and is to be made to fit the eye, so as to screen it 
froiu extraneous light ; while its inner end must expand into 
an oblong opening, so as to allow the spectator to view the 
entire pictm'e. The tube may be made to receive lenses to 
magnify the pictures if desired. The internal end of this tube 
must be so constructed as to prevent light from above shiniug 
into it. 

Tiio inside of the tube, and evevy i^v\rt. o^ •i>^'i Nwif- •««.■«. 
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through it, ouglit to lie made as black as possible ; for whicli 
purpose black vplvet is very effectual. The rest of the in- 
side, including the innei- surface of the shades, ought to he 
■white, in order to reflect light. The front of the box ought 
to he black outside, and surrounded by a black curtain. 

It is necess.iry to have a, small opening and tube through 
which an exhibitor may view the pictures, when tlie spectator 
is unacquainted with the management of the apparatus- It 
should be on the same level as the spectator's tube. If the 
box be large, so as to admit of a distance of 8 or 9 inches 
from the spectator's tube, it may he on the front ; if not, it 
will be necessary to have it on the side close by the front, and 
the pictures may be reHeeted to it by a very small mirror 
within the box. There sliould be placed over and behind it, 
to screen the eye of the e.xhihitor from the light without, a 
black moveable shade, which may be conveniently made of 
two parts, the upright part to support the horizontal part 
when in use, and both when not in use to fold upon the box. 
The part of the box within this shade is to be painted black. 

The front and back shades should he fitted up in snch a 
manner as to be opened conveniently, either by a spectator or 
by an exhibitor. 

The box may be made of any size or proportions — ^tbe 
larger, the more striking the efl^ect. And it maybe supported 
upon a stand, or in any other maimer convenient. 

The annexed figures showaperspective view, side elevation, 
andpl.in of the box. The letters of reference are the s.imc 
in ail the figures. 

A, Eye-bolo for the spocLilor. 

U, DitLo (or tha czhibitur, with n shade over it. 

C, Small Diirror reflecting tEio pictnrc to the exbibitor- 

DEF, Fomi of front light. 

HI, Trionglc to prevent a tiio auddcn increase of li^ht on nisin^ Dm 
Its. 

KL, Kcture in its groove. 

HQN, Bock-light. The slope NQ is close, TIio slope MQ is opart. It 
nnd the front-light DEF, ori! covered with tissue paper or other ap- 
propriate mutcriiil. The bock shiulc FO ox tends beyond Lho opening. 
The inContiaQ of this constraction is to odaiit the light iu a ptoprr 
position, and very gradaolly. 
TT, Cartjiin Jiungin front, to s\iadeccimplcUA3ftitt\i6^\.^QmVl\CB5cctator. 
XXX, J^c vera for raiainj the shades c^8i4,■Ki.ftlCot4ao^.\^.•i\l'»l. 
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2. The Piclures. — The pictures may be either in water- 
colours upon paper, stretched in the usual manner on tho 
frames, or in oil upon linen. 

In painting the froiit, whether in water-coloiirs or in oil, 
the lights are left out, as in ordinary water-colour painting, 
so as to admit tho light from behind to pass through, and body 
colours are to be avoided. The back of tho pictures is cover- 
ed with a strong semi-transparent tint in those parts where it 
is wished that light shall not pass freely, or it may be ren- 
dered opaque if required. When painting the hack, no light 
is to be used except that transmitted through the front. 

Objects painted behind are, of course, not seen by the front 
light ; and objects painted in front appear so faint when seen 
by transmitted light, that it is easy to paint the back in such 
a manner as to make them disappear when the back light 
only is admitted, by which means]'grcat changes may be pro- 
duced. 

For farther information with regard to the execution of the 
pictures, see Daguerre's description of his method of diora- 
niic painting. There is an English translation of it by Dr 
Memes. 

The appearance of fog, which is not mentioned in Dagnerre's 
description, is produced by painting the objects intended to 
be affected by it on a second surface, immediately behind the 
front surface. Light is admitted behind. When the second 
surface is removed more or less from the other, the objects on 
it appear more or less involved in fog. And, as it is brought 
into contact with the other, the fog appears to clear away. 

A great variety of effects of day-light and moon-ligbt may 
be produced by judicious management of the pictures, and by 
the adoption of contrivances sufficiently known or obvious to 
those who have paid any attention to art generally. 



3. The Liyht. — In ilay-light the back of the box is placed 
close to a window, and no more light ought to be admitted 
into the apartment than is necessary fully to light the box. 
At night the openings may be lighted with oil or gas, or even 
with a few candles, if the box be small. The very strong 
orange tinge of ordinary art\fie\R\ \\^Ut is unfavourable io the 
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Datnral and pleasing effect of the pictures ; but it may be sil< 
far counteracted where necessary, as sometimes in night-scene# 
or snow views, by interposing tissue-paper or other appropriate 
material, tinted blue. 

The effect produced depends in a great measure on the 
management of the light, and a fev/ experiments will soon 
enable any one to regulate its admission so as to exhibit every 
change of effect, 

I have heen induced, by the representations of friends, to 
bring this Portable Diorama under tlie notice of the Royal 
Scottish Society of Arts; and I have no doubt that the ex 
periments of others may lead to many improvements in its 
construction. G. Tait. 

EDtKDimaH, ill Jfuvembtr 1841. 



Anali/ses of new Mineral Species, Communicated by Dr 

Thomas Anderson of Leith.* 
j4phrodite, — A mineral found at Taberg and Sala, and long 
supposed to be Meerschaum, has, on analysis, been found to 
be Serpentine. A mineral, liowever, of the same sort, from 
Langbanshyttan, and which is identical in external characters* ■ 
is found to have a different composition, and has been called I 
Aphrodite, whose composition is 

Silicic acid, . . • fil.66 

Ox. mangoneEe, 



I 



L 



This is therefore tho third bi-silicate of magnesia wh 
curs ; the other two being Picrosmine and Picrophyllt 

Berzelite. — Under this name Kuhn has described t 
from Langbanshj'ttan, of an impure dirty white or 1 



riio atove communication was sent from Stuckliolm by Dr 
s at present slndjing there under Beixolius. 
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low colour, and of a waxy lustre. Sp. gr. 2.52 ; hard. 5— »0^ 
It gives sig^ns of a olcavagc plane ; is brittle and easily pul- 
verised ; before tbo blowpipe behaves as Pharinacolite. It 
appears to be a mixture of arseniates of lime, magnesia, and 
manganese. The composition is 

Lime, .... 20.96 

Magncsb, 16.61 ^^H 

Frotox. manganese, 4.20 ^^^| 

ATScnic ncid, fiG.46 ^^^| 

Iron — a trace, ^^^ 

Logs, .... 0.43 

Eimarkile. — Under this name Erilmann has described a mi- 
neral found about 100 paces from the locality of the Praseo- 
litlie (to be afterwards noticed) ; il occurs in granite, in the 
form of l.arge irregular crystals, which seem to be prismatic, 
with the edges and angles rounded ; they are for the most 
part covered with a glittering coat. The crystals have an 
evident cleavage at right angles to the principal axis, and this 
cleavage has a feeble pearly lustre. The longitudinal fracture 
has a resinous lustre ; hardness between calc spar and fluor 
epar ; sp. gr. 2.709. Before the blowpipe gives water and be- 
comes bluish grey ; melts on the thin edges only, to a green 
glass ; fuses with borax and microcosmic salt, with the colour 
of iron ; gives a yellow slag with soda. Its eoraposition is 
SOleic Bcid, ...... 42.07 

Alumina, . . . , 32.08 

Magnesia, ..... . . 10.32 

Ox. of iron, . ... . . . . 3.83 

manganese, .... ... . 0.41 

Water, . . . . 5.49 

Lime, oxides of eopper, lend, colialt, and tilanium, 0.45 

08.55 
Euxemte. — Under this name Scheerer has described a mine- 
ral from Jitlster in Norway. It is amorphous, dark hrown, of 
a metallic resinous lustre, and has .in imperfect conchoidal frac- 
ture. In thin plates it is transparent, with a red colour ; gives 
a pale red powder ; sp. gr. 4.C0 ; hardness near that of Thorite, 
which, however, it scratches ; does not melt alone before tUe 
blowpipe ; fiises in borax and gives a yellow colour 



i 
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microcosmic salt, if well neutralized, it gives after cooling a 
greon glass which becomes darker witU tin. The composi- 
tion is 



TantoUc acid, 


49.66 


Titanic Rcid, . 


7.94 


Yttria, 


a8.09 


Protox. of Uranium, . 


6.34 


— — Cerium, 


2.18 


Ok. oFlantanium, 


0.98 


Lime, 


2.47 


Mafrneaia, 


0.29 


Water, 


3.97 



08.90 



I 



Leucopltane. — This mineral, which is fomid on a small rock 
near the month of the Langesimdfjord in Norway, was dis- 
covered by Esmark, and analyzed by Erdmann. It occurs in 
syenite along with albite, elaolite, yttrotantalite, and another 
new mineral named Mosandrite, Lcucophano is seldom regu- 
larly crystallized, but has three distinct cleavages. When 
cleaved it gives fonr-sided prisms, with angles of 53' .24'. 7, and 
3G''.26',3, which appear to belong to the triclinometric system- 
Colour varies from pale impure green to dark wine yellow. In 
thin plates it is colourless. It gives a bluish phosphorescent 
light, and becomes slightly electric when heated. Hardness 
nearly tliat of tiuor-spai". Sp. gr. 2.974. Melts before the blow- 
pipe into a clear, somewhat violet enamel. With borax gives 
a clear amethyst glass ; with a little soda it gives an opaiine 



with micro- 
Its compo- 



I 



globule ; with more it melts into the charcoal 

cosmic salt in a tube it gives fluosilicic acid gas. 
sition is 

Silidc acid, . 47 02 

Ghicina, ■. . . ] 1.151 

Lime, '. . . 23.00 

Protox. mangoit., . 1.01 

Pottfssiuin, -. ■. 0.26 

Sodium, . . . 7.E0 

Fluorine, . ' . - . ■ 6.1? 

99.30 



Msifandrite. — This mineral was foui\AVi';j\'AiVB\KaTii;i'ci^^ 
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Leucophane. It is a silicate and titanate of the oxides of ceri 
and lantanium. It is in part crystallized in imperfectly- 
formed prisms, and in part amorphous. It has one evident, 
and several obscure cleavages. The first of the two varieties 
has a lustre between resinous and vitreous ; the latter is resi- 
nous. Colour dark reddish-brown, in thin plates, red by trans- 
mitted light. Gives a greyish-brown powder, has the hard- 
ness of fluor-spar, and sj). gr. from 2 93 to 2.98. Before the 
blowpipe yields much water, and by ignition becomes brownish- 
yellow ; melts easily into a brownish-green pearl ; with borax 
gives an amethyst-coloured glass, which in the reducing flame 
becomes nearly colourless ; does not fuse so easily with micro- 
cosmic salt, and in the rcducinf,' flame gives the colour of oxide 
of titanium. As yet it has been only qualitatively analyzed, 
and found to contain silica, titanic acid, oxide of lantanium, 
manganese, lime, a little magoesia, alkali, and water. The 
four first are the cbief ingredients. 

Ptaaeolithe. — Discovered by Pastor Esmark, and described 
by Erdman. It is found at Brakke, near Brevig, in Norway, 
in granite, accompanied by chlorite, titaniferous iron, and tour- 
maline. It is irregularly crystallized, and seems to form four- 
sided prisms, which, however, are often got with six, eight, or 
twelve sides, with the angles and edges rounded off. Colour 
green, from light to dark green. It has only one cleavage ; 
fracture splintery and conchoidal; lustre small; hardness be- 
tween calc-spar to fluor-spar ; gives a light green powder ; sp. 
gr. 2.754. Before the blowpipe gives water, and melts with 
difficulty on the sides to a bluish-grey glass. Its composition is 



Silicic acid, 
Alumino, 
Pfotos. ofiro 



40.34 
28.70 
G.9fi 
0.33 



— — maDgan., 

MagncsUj .... 13-73 

Water, ..... 7.38 

Oiidea of lead, copperj cobalt, and lime, 0.50 

Titanic acid, . . 0.40 



09.03 



Jiositc, — This is the name y'wcnAj^ SyjaiOoet^ V-w t, 
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neral from Ater, long taken for amphoJelite, which it closely 
resembles in external characters. It is found disseminated in 
calc spar in grains about the size of hemp seed. It is not re- 
gularly crystallized, but has a crystalline fracture, with natu- 
ral cleavage planes. It is softer than calc spar, but harder than 
gypsum, Sp. gr. 2.72. When heated before the blowpipe, 
it gives off ivater and loses colour. It melts with great diffi- 
culty into a white slag; with borax and microcosmic salt, it 
fuses with great difficulty ; with soda it melts easily, and an ad- 
ditional quantity does not render it less fusible. The distinc- 
tions between it and amphodetite are these, that amphodelite 
scratches fluor spar, but Roslte is scratched by it ; amphodelite 
is more difficultly fusible alone, and easily so witli a little soda, 
but with a larger quantity is infusible. The composition of 
Rosite is — 

Silicic ncid, . . , 44.901 

Aliimma, . . . 34.B06 

Perox.ofiron, . . 0.68B 

Ox. manganese, , . . 0.191 

Potassa, . . . 6.628 
Soda — trace. 

lime, .... 3.502 

Magnesia, . . . 2.498 

Water, .... 6.333 

99.337 

Saponile. — Under this name, Swanberg has described a mi- 
neral found in the Braskvedst Svartvili mines in Dalecarlia ; 
it is met with filling op a cleft in the rock about an inch wide. 
When first obtained it is soft aniof the consistence of soap op 
butter, but by exposure to the air, becomes hard, forming in.-, j 
part lumps, and in part falling into powder. It is ep' 
scratched by the nail. Colour white, yellowish, or red; 
unctuous feel ; adheres to the tongue. Before the bio 
gives much water, and becomes black, like most n 
minerals ; fuses with borax and microcosmic salt, 
soda, gives an opaqiie glass. Its analysis gives the 
composition ; — 
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Silicic add, . .. . 50.8 

Mngnesia, .... 2G.5 
Lime, ■ ■ . . 0-7 

Alutniim, .... 0.1 
Perox. of iron, ... 2.0 

Wnter, . . . .10.6 



Is Graphite the Metal of Carbon i By Professor H.vusmann 
of Gottlngen. 

I HAVE to thiink the kindness of Professor Wiihler for a re- 
markable variety of Graphite from Ceylon, wliiib he lately 
found in the possession of an apothecary. It is of the foliated 
kind, has a thick columnar strueture, and shews in some 
places a tendency to individual crystalline development. Ju 
the pieces now lying before ftie, the length of the columnar 
portions is two Parisian inches. They aio partly straight and 
uniform, partly bent. The pieces are hounded by parallel sur- 
faces, in regard to which the columns are either at right angles 
or somewhat obliquely placed ; and it is not improbable that 
they were obtained from a vein. The individual columns af- 
ford longitudinally an extremely perfect cleavage, to the small- 
est lamella. By inserting the knife in one end of the columns, 
thin stripes may be taken off along the whole length, which 
retain their continuity, and become bent in a curved manner, 
just as hark may be peeled from a young branch. The breadth 
of the folia depends on the size of the distinct concretions, and 
generally measures from a half to two lines. The cleavnge 
surfaces have a high lustre, and are quite brilliant. When we 
examine them under a lens, we perceive on them sometimes 
lozenge-shaped perpendicular fissures, that seem to indicate 
concealed cleavages which cut the principal ones at right an- 
glofl, and have previously been noticed in Graphite. If wo 
place one of the separated folia on an anvil, it can be made 
somewhat thinner and larger by hammering, which property 
(not, I believe, hitherto observed), in combuiation with the per- 
{cct opacity of its thinnest folia and its electrical character?, 
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afford a new proof in favour of Karsten's opinion that graphite 
is to be regarded as the metal of carbon. According to the 
experiments of Professor Wiihler on this foliated Graphite, it 
can scarcely be burnt by means of oxygen gas, althougli the 
diamond itself is consumed in this way ; and it does not of it- 
self continue in the least to burn in the gas. It appears to 
leave no ashes.* 



j4 Notice by Humboldt regarding E/irenOerg^s Discovery of 
Living Infusoria in Beds in and around Serlin.\ 

M. DE Humboldt lately presented to the French Academy 
of Sciences, on the part of M. Ehrenberg, Member of the 
Academy of Berlin, and corresponding member of the In- 
stitute, specimens of the turfy and argillaceous bed which, 
at the depth of twenty feet below the pavement of the city 
of Berlin, was found filled with infusoria still in a living 
state, and having their ovaries perfectly preserved. The 
marlts of this subterranean life are" observable eight feet he- 
low the bottom of the Spree. Since M. Ehrenberg pointed out, 
in 1836, immense masses of fossil infusoria, and the siliceous 
and calcareous envelops of microscopic animals in particular 
geological formations of very recent date, then in chalk, in the 
oolitic limestone of Cracow, and even in the more ancient 
(transition) limestones of Russia, he has ascertained that or- 
ganic agents are still so active in mud taken from rivers and 
harbours, that, for example, of a mass of 2.592,000 cubic feet, 
taken in 1839, and 1.728,000 cubic feet taken in 1840 from 
the harbour of Swineraiinde, on the shores of the Baltic, tlie 
one-half, or at least the one-third, was composed of microsco- 
pic organisms. The landes or heaths of Luneburg contain a 
bed of fossil infusoria twenty-eight feet thick. In the sti 
found at Berlin, extending to twenty, and in some loe 
(in tlie form of a funnel), even to sixty feet in depth, 
number of GallionellEe are met with, having their 

• From " SCidien rfc* (JHUingiKltcn Ktrrina," IB41. 

t Similar beda occ-jr near Edinbutg^i, oa on KiCinvf a S> 
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Tvitli green eggs. The animals cannot come in contact wita." 
tile oxygen of the air in any other way than hy means of the 
water which moistens the turf ; but we cannot doubt that they 
have the power of multiplying. In the subterraneous Navi- 
cuIk, spontaneoiis movements have been at times seen, but 
those movements were much slower than in the Naviculte found 
near Berlin on the surface of the ground. The greatest num- 
ber of forms in the subterraneous bed are not found either 
near Berlin nor in the Baltic Sea, but in the neighbourhood 
of Plicger, among the strata of fossil infusoria, which alter- 
nate with lignites and beds of free-stone. The slender spines 
so characteristic of marine sponges likewise abound, and ap- 
pear to indicate that this extraordinary phenomenon is of pela- 
gic origin. In some quarters of Berlin, the solidity of bnlld- 
ings is endangered by this bed of living iniiisoria. M, Ehren- 
berg presents at the same time an extract from five memoirs, 
a translation of which is to be desired for some of our jonrnak 
of natural history. The observations of this philosopher em- 
brace the most distant countries, Dongola, Nubia, the delta of 
the Nile and its mud, the infusoria of North America (214 
species, of which 94 are hving and 120 fossil), Siberia, the 
Malvina and Marianne islands. M. Ehrenberg intends to 
publish, at the close of this year, a great work in folio, similar 
to his magnificent publication on living infusoria, entitled — 
Formit of Life and Primitive Organization in the Solid Part of 
the Crust of the Globe ; with thirty-five plates engraved fro m | 
the author's drawings.* ^^H 



I 



On the Deposition, Composition, and Origin of Masses of 
Tin Ore. By M. Daubbbe, as reported on by the French 

Academy of Sciences. Qs\. Dufrenoy, Reporter). 

The use of metals goes back to the remotest antiquity, and 
there is no country where we do not find numerous traces of 
the working of mines of lead, copper, or iron. It is therefore 
natural to suppose, that if there remained anything to be dia- 



• From Coinptes Bendus, No. XVIU.j 2d Nov, 1B41, p. BU7. 
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I luovered in the grand law3 ^vhich have regulated the formation 
\ of the earth, the history of metallic beds is at least fully 
' -knoivTi. Such, however, is by no means the case, and the 
mineral kingdom presents us with the singular circumstance, 
which has already been remarked, that the phenomena least 
known are almost always those which we ai-e in a condition to 
observe every day. Indeed, if we read the numerous descrip- 
tions which have been published on mineral deposits, we re- 
mark differences which may well excite surprisi;- This is 
often owing, in part, to the observations having been made on 
a small scale, and to the circimistance of particular cases or 
exceptions having been too frequently mistaken for general 
laws. In this respect, M. Daubree's Memoir is of great in- 
terest. He has visited the greater number of tin mines in 
Europe ; and the remai'kable conclusions lie draws from their 
comparison, with respect to the origin of these metalliferous 
beds, deserve the full attention of geologists and chemists. Be- 
fore giving an account of them, we think we should state the 
principal circumstances mentioned by this young professor. 

Tin mines are disposed to assume two kinds of arrange- 
ment, which are cai'efuUy distinguished by the miner ; some 
form very circumscribed masses ; others, on the contrary, con- 
stitute veins of small width, but often of considerable extent. 
It will be understood, by these words alone, how different the 
modes of working them must necessarily bo ; in the one case 
the works, included in a very small space, are merely required 
to raise the bed in a mass ; in the other they are placed at 
some distance from each other, and form a long train. These 
differences in form are almost always accompanied with still 
greater differences in the disposition of the mineral ; in t 
case of the arrangement in masses, the oxydiaed tin eompof 
very slender veins, which, taken together, form a net-work 4 
fused in an almost uniform manner throughout the rock I 
auch a way as to appear contemporaneous with it. 

This arrangement is observed in the mass of Geye 
Saxony, where the oxide of tin is disseminated througho' 
matrix in fine particles, often imperceptible to the nake 

In mines where the tin occurs in veins, the metalli 
I part is, on the contrary, completely distinct from the em 
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rock ; and when the latter is schistose, as is the case with the ~ 
killas of Cornwall, we perceive the veins cutting across the 
lamina of the slate in a very obvious manner; distinct sal- 
battdeit, besides, separate the ore, so that, to the least expe- 
rienced eye, it is evident that the tin ore is more modern than 
the formation in which it occurs ; that the latter, after being 
formed, was rent, and the fissure afterwards filled witli the 
tin and its matrix. But a contrary origin has often been ad- 
mitted for the massive deposits, and some geologists still be- 
lieve that the tin is separated from the mass of the rock by 
simple crystallization, or that it has, so to speak, percolated 
across. 

M, Dauhree proves that, in the masses, as in the veins, the 
formation of tlie oxide of tin is more modem than the en- 
closing rock, even when this mineral is found disseminated 
throughout the very mass of the rock in invisible portions, as 
in the granite of Geyer. This arrangement takes place only 
in certain places, which together tbrm a determinate zone, a 
kind of cap which envelopes the rock on all sides. There is 
therefore a difference of origin in the granite and tin ; and 
what proves this difference is, " that when the granite is stan- 
nii'erous it loses its ordinary nature, its felspar disappears, it 
passes into a rock chiefly quartzoae, with a littlo mica arranged 
like small veins ; there is even a connection between the hyalo- 
miete (granite without felspar) and the presence of tin, as if the 
penetration of the oxide of tin in a granite had been followed 
by the removal of the felspar." The difference of origin be- 
comes still more obvious when we study the small veins of the 
oxide of tin which always ex ist in the best characterized masses. 
That of Geyer, which we have mentioned as an example of the 
intimate penetration of tin in granite, likewise presents nume- 
rous little veins, which, although distinct at first, diminish in 
thickness by degrees, and at last become confounded with the 
mass ; but in such places, when they vary from 1 to 6 centi- 
metres in thickness, they offer all the distinctive characters of 
veins. " They are then composed principally of quartz and 
mica, and fully formed salbandes are observed in tliem," 

These details, which might be much extended, therefbre 
prove, (hat, DotwitbBtandirgappii.vent4\ffeT«u«a%,xin!it«iia5S,\U. 
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almost an identity between the two classes of formations in 
tin mines. This identity becomes almost absolute when we 
examine the nature of the minerals which usually accompany 
tin, whether in masses or in veins. It is the study of these 
which forms the truly novel part of M. Danbrce's work, and 
it has led him to ascribe a common origin to them. 

He has found that in all the formations quartz exists in 
great abundance, and that its existence is so connected witli 
the presence of oxide of tin, that when the enclosing rocks are 
impregnated with that mineral, they become in general more 
quartzose, as is seen at Goyer and Altenberg. 

After the quartz, which always predominates, whether in the 
large or small veins, and also in the enclosing rock, the most 
constant accompaniments are the fluoric compounde, princi- 
pally fluo-silicates, sometimes fluo- phosphates or fluorides. 

Thus the micas which accompany tin are in general rich in 
fluorine. That of Altenberg contains 3.47 per cent. This 
substance enters in the proportion of from 4.84 to 8.00 in the 
two varieties of Zinwald mica analysed by Gmelin. 

Topaz and schorlite, which contain even a greater qni 
of fluorine than these micas, are very frequently foimd in tJk«i. 
slocktuerks of tin ; and the latter substance forms a great mass 
in the formation of Altenberg. Lastly, we pretty frequently 
find apatite or the fluo-phosphatc of lime, and even the fluo- 
ride of calcium. 

The granitic veins of Finbo, near Fahlun, which eoni 
oxide of tin, with tantalic oxide, likewise produces 1 
fluor spar, and various fluorides of cerium iind yttria. 

In the celebrated topaz and emerald mines of Adon-Tac 
on the Chinese frontier of Siberia, we sometimes find o 
tin, along with wolfram and mica, analogous to tha' 
wald. Lastly, it may he observed that the spec 
from Greenland, which are to be found in most i 
collections, come from the same locality as th 
rich in fluorine. 

Thus, according to M. Daubree, all the Stai 
known are characterized hythe presence of flue 
tion of which is often considerable, if we cou 
the total volume of the ma3S,ljut wvl\i"\tst\.ti 
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boric minerals, without being so frequent as those of a fluoric 
nature, appear in many circumstances to have a rendezvous 
(so to speak) likewise assigned them in these same metallic 
deposits. Tourmaline, which contains nearly 6 per cent, of 
boric acid, occurs in the greater number of stanniferous masses. 
It even often happens, as at Carckze and Mont St Michel, in 
Cornwall, at Villedcr and Pyriuc in France, that it is disse- 
minated in abundtincc through the enclosing rocks. 

Suchconstant occurrence of Huoric minerals in deposits of tin, 
leads M. Daubree to suppose " that the fluorine has performed 
an important part in the foi-mation of stanniferous masses," 
According to him, "this body, which has been so little attended 
to, that it has actually been passed over in silence in all de- 
scriptions of formations of tin, appears notwithstanding as ac- 
tive an agent as sulphur and the_ combinations of sulphur in 
the greater portion of other kinds of metallic deposits. 

" The fluoride of tin," he says, " being a fixed combination 
at all temperatures, and very volatUe, we may suppose that 
this metal has come up from a depth which appears to be the 
general reservoir of metals in the state of fluorides ; it is 
probably the same thing with tungsten and molybdena, the 
constant accompaniments of tin. Boron having a strong affi- 
nity for fluorine, and forming with it a combination which can- 
not be decomposed by heat, and is very volatile, one is led to 
suppose that the transport of this body has likewise taken place 
in the state of a fluoride. Finally, silicium, which abounds in 
deposits of tin in the state of Silica, combines with the fluo- 
rine in a manner analogous to the boron, and it is equally natu- 
ral to admit that a portion of the Silica has been conveyed to its 
destination under the form of a fluo-sihcic acid. In support of 
the theory which he brings forward in regard to tho transport 
of tin by means of fluoric acid, M. Daubree refers to the mine 
of Huelconth, near St Agnes Beacon, in Cornwall, where oxide 
of tin is found in the form of felspar crystals. This re- 
markable ejdgenie, which is so diflicult to understand by the 
natural reactions between the elements of felspar and tin, is 
very easily explained when we admit that the fluoric acid has 
served both as a vehicle for the tin and as the agent whiph- 
destroyed the felspar. 
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We remember that about twenty years ago ft 
ascribed this latter effect to fluorine, to account for tlie decom- 
position into kaolin of certain porphyries in the neighbourhood 
of Halle, in Saxony ; but M. Daubree is the first who has as- 
signed to this simple substance a power which may be said 
be creative. 

The intervention of fluorine in the formation of the oxide 
tin is in accordance with the gi'eater part of the circumstancea 
which accompany tliese metalliferous deposits. At the same 
time this ingenious theory is not free from all objection. 
Daubree announces, at the end of his memoir, that he is 
gaged with researches in the laboratory which will throw ligl 
on this important subject. 

Your com mission el's hope that the details into which thi 
have entered regarding M. Daubree's memoir, will prove 
you, that, independently ol'the ingenious theoretical considera- 
tions to which it leads, the work contains a great number of 
carefully observed facts, and new and judicious applications 
of them. 

They consequently propose to you that thanks should be 
returned to this young professor for his interesting communi- 
cation, and that he should be invited to continue the researches 
he has commenced on the action of fluorine in the formation 
of metallic deposits. They likewise ask of you to vote for the 
memoir being printed in the collection of the Savants Ki 
geis, if the means of publication have not been already 
vided in the Annalee des Mines. 

The conclusions of this report were adopted.* 



Account of the Belemnites of the Lower 
in the neighbourhood of Castellaiit 
reported on by the French A-cr. 
Bbleunites, which abound 

formations, and which on- 

blance they bear to a darr 

* From Comples Jt«ii(lu3,Nu. L. 
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160 M. Duval on the Belemnitea of the Lower Cretaceous 
attracted the attention of naturalists ; com m en ta tors have ' 
supposed they recognise them in the Lyncurtam described 
hy Theophrastus, or in the Dacli/lm idaeits of Pliny ; and 
howsoever the case may be with these obscure indications, 
we can, with certainty, trace the observations of which these 
bodies have been the object as fai" back as Agricola. The 
list of authors who have successively treated of them from 
the first half of the fifteenth century up to our own era, is of 
very great length. It is only, however, in later times that ob- 
servers have agreed as to the nature and origin of these re- 
mains of animals no longer existing, and, in order to do away 
with all uncertainty in this respect, not only the profound 
researches of many zoologists into their internal structure | 
was necessary, but the discovery, besides, of a Belemnite ex- I 
panded at its anterior extremity like the bono of a cuttle-fish, | 
and still enclosing in a cavity thus formed an ink-bag similar 
to those of the Cephalopodes of our own seas. This fact, which 
M. Agassiz has determined in two fossils found by a lady at 
Lyme-Regis, effectually proves that Belemnites arc not spines 
of Echini, or the cutaneous appendages of some other echino- 
derm, as Klein supposed upwards of a century ago, and as M. 
Raspml contended only a few years since, but really internal \ 
shells belonging to a mollusc whose organization must offer ' 
many points of analogy to the cuttle-fish (Loliffo) of the pre- ' 
sent era. This result will not be seriously questioned by any 
one wtio is capable of appreciating at their just value the re- 
searches on tliis subject, published by Miller, by our learned 
associate M. de Blainvillc, and also by Voltz, an observer as 
exact as he was laborious, whose recent death we have to la- 
ment. The nature of Belemnites was no longer, therefore, a 
problem requiring a solution ; but the study of the differences 
these fossils present among themselves was but little advanced, 
and much uncertainty prevailed regarding the distinction of 
the species, — an interesting question to the zoologist, but still 
more important to the geologist, who might desire to find in 
those remains characters capable of fixing the date of the de- 
posits in which they are found embedded. 

In order to throw light on tliis part of the history of Belem- 
nilcs, it was not enough to comyare and describe the varia- 
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tions observed in the exterior configuration, it was nei 



to examine with care the modifications of internal stpucture 
wliich tliese fossils present, to determine the differences aris- 
ing from the age of the animals to which they helonged, and 
to endeavour to ascertain the limits of the variations to which 
individuals of the same species are subject, in consequence of 
the circumstances in which they have lived, or the accidents 
to which they have been exposed. Many naturalists have col- 
lected observations on this subject, more or less precise ; M. 
de Blainville, M. Voltz, and M. d'Orbigny, for example ; but 
the small number of specimens which these gentlemen had 
generally at tbeu- disposal did not permit them to carry their 
researches eo far as they would unquestionably have done, had 
materials been supplied to them. The author of the memoir 
now under examination, wasplacedin more favourable circum- 
stances ; and skilfully availing himself of the paleontological 
riches with which his mountains supply him in prolusion, he has 
been enabled to add new facts to those already known, and to 
solve in an explicit manner an important part of the questions 
hitherto unanswered. The vicinity of Grasse, where M. Duval 
is established as a professor of philosophy, is one of the locali- 
ties where B rile mnites arc found in the greatest abundance; 
and during the ten years that this observer has applied himself 
to tlic study of these bodies, he has not ceased to explore the 
various strata of the lower cretaceous formations in which they 
are found, both in the north-west portion of the Department 
of Var, and in that bordering on the Lower Alps, near C 
tellane. M. Emeric, who inhabits the same district, and w 
likewise acti>'ely devotes himself to paleontological pursui 
has furnished him with a valuable collection, so that our tg 
thor has had at his disposal not fewer than upwards of 
thousand individuals. It has been easy for him, therefore I 
follow step by step the changes produced by growth in 
form and structure of these curious shells ; to multipl 
much as he pleased sections for the puqiosc of shewing 
arrangement of their constituent parts, and to appreciat' 
value of the variations remarked in them. We cannot, 
out encroaching too far on the time of the Aeo-Aawv^,' 
, M. Duval step by step in his expos\t'iou of tUeteaiiAa^ 
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162 M. Duval on the Belemnitea of the Latter Crelaceoita 
he has thus been led ; but to shew the most prominent fea-! 
hires of his work, it will be sufficient to indicate some of thai 
facts which this observer has established. , 

The naturalists who have treated of Eelemnites are not" 
agreed as to the degree of importance which ought to be at- 
tached to differences of form in these fossils ; and in order to 
shew to what an extent this difference of opinion has been 
carried, it may he sufficient to state, that thirty-tliree of the 
species described by M. Raspail are referred by M. d'Or- 
bigny to one and the same species — namely, the Belemnitea 
dUatatus of M. de Blainville. This is owing to the first of 
these authors regarding all the variations of external form aa 
characteristic of distinct species, while M. d'Orbigny looks, 
upon tliese variations as being dependent for the most part' 
on the changes which the age of the animal occasions in the ' 
shape of the shell. This latter opinion was supported by, 
powerful arguments, but its accuracy was not demonstrated ; . 
and we were not in possession of a certain rule for distinguish-' 
iiig the specific peculiarities of different individuals, produced 
by the progress of its growth. Now, this rule has been defi- 
nitely laid down by M. Duval ; and, in the greater part of in-' 
stances it admits of no uncertainty. 

Belemnites are found to he composed of two principal parts; 
— namely, a conical alveolus or socket, a kind of cup dividedi 
by partitions, open in front, and a sort of sheath covering! 
this socket, and prolonged more or less posteriorly, so as to^ 
form a ros^z-HOT directed backwurds. The cup or socket in-' 
creases, by the formation of new chambers placed before those ; 
already existing, and secreted by an organ lodged in the inte- * 
rior ; the rostrum, on the contrary, acquires size nearly in the \ 
same manner as tlie stalk of an exogenous plant, by the sue- j 
cessive deposit of layers applied exteriorly to the more ancient 
layers, and produced very probably by the action of a part J 
which, in its turn, covered all this portion of the shell. These ' 
superimposed layers are, in general, very distinct among them- ' 
selves ; and, consequently, by making suitable sections of the 
Belemnite, it becomes easy to ascertain in an adult individual! 
the form which it must have borne after the deposition of; 
e&ch of these plates or layers — tlwt is to say, at different pe- j 
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riods of its growth. We thus sec that, in certain species, the 
general form remains nearly constant, notwithstanding the in- • 
crease of volume, because each new layer covers the entire 
rostrum, and is of the same thickness throughout ; while in 
other species the layers are deposited only on a part of the 
length of the rostrum, and vary among themselves in respect 
to their thickness in different parts of their extent, whence 
more or less considerable variations ensue in the exterior 
form of the shell, in proportion as the animal increases in age. 
Now, this very simple circumstance enables us to appreciate 
the influence of the progress of growth on the conriguration 
of these fossil bodies, and furnishes a certain rule for distin- 
guishing the peculiarities of form inherent in the species, and 
the variations depending on the age of individuals ; for each 
species carries along with it the indication of the form through 
which it has passed, and thus offers points of comparison for 
determining individuals of a less advanced age. It is in this 
way that M. Duval has been convinced that the B. linearis, 
elegana and augustug of M. Raspail, are young individuals 
of B. dilalattis of Blainville ; that B. complanatus, and B. 
spathulatus of Raspail, are individuals of tlie same Bpecies a 
little more advanced in age ; and that B. sinuatua, ellipsoides, 
and emarginatua of the latter author, likewise pertain to this 
same species ; while B. Emerici, which may easily he eon- 
founded with B. dilatatus, and considered a variety of that 
Bpecies by M. d'Orhigny, is distinguished by its conformation 
when in a young state. 

The attentive study of the interior structure of Belemnites 
has led M. Duval to another result still more unexpected, and 
not less interesting, for it has enabled him to ascertain h 
the exterior form of these bodies may be modifi* 
tude of ways more or less singular, in conseqti< 
ture of the terminal portion of the rostrum, 
consolidation employed by nature to reps 
has satisfied himself that, after such a fra 
of the eoneentric layers of the rostrum n 
cither after the fall of the posterior fr 
same fragment more or less thrown ou1 
and that in all the cases the shell baa 
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greater or less degree. Nothing is more common than to find 
'among the cretaceous formations of the Lower Alps Belemnites 
of irregular form and strange appearance, such as B. Iriqueter, 
B. mitra, B. milrae/ormis, B. difformia of M. Raspail ; now a 
longitudinal section invariably shews that these shapeless in- 
dividuals have undergone fractures, the marks of which can 
be easily recognised, and that the malformation they exhibit 
precisely corresponds to the seat of this mechanical injury. It 
is consequently evident that the existence of such irregulari- 
ties of form cannot constitute a specific character ; and it is by 
arguing on this fact that M. Duval proves, for example, that 
the four pretended species mentioned above have been pro- 
perly referred by M. d'Orbigny to the species provisionally 
denominated B. dilataliig by M, de Blainville. 

A third fact recorded in M, Duval's Memoir, and of such 
importance that we cannot omit to mention it in this place, 
refers to the position of the siphon which traverses the cham- 
bered portion of the Belemnites. In all the species previously 
known, the canal appears in the median line, near the ventral 
face of the shell ; this character M. Duval has recognised in 
all the cylindrical Belemnites submitted to his examination ; 
but he has ascertained that in all the compressed Belemnites 
which occur in such great abundance in the cretaceous forma- 
tions of the Lower Alps, the siphon is situate on the opposite 
side ; that is to say, contiguous to the dorsal partition of the 
socket This peculiarity does not appear to have been pre- 
viously noted, and it furnishes our author with a basis for the 
classification of those fossils, which he divides info three fami- 
lies — Biparties, Notosiphitos, and Gastrosiphites. 

M. Duval does not confine himself to these general obser- 
vations ; he figures and describes, with minute care, the six- 
teen species of Belemnites which he admits to exist in the 
cretaceous formations of the Lower Alps, and supplies inte- 
resting considerations respecting the geographical distribution 
of these fossils ; a subject which had previously been taken np 
by M. d'Orbigny. Lastly, wo shall still further add, that M. 
Duval, in illustration of this part of his work, gives a geologi- 
cal description of the inferior cretaceous formations of the en- 
rirons of Cnsfcllniic, and distingnisWa Iwo sto^je^ lu. the neo- 
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comian formations of that country, only the upper part of 
which contains Belemnites. M. Duval lias submitted to our 
examination a considerable number of specimens demonstra- 
tive of the zoological facts of which we have had the honour 
to give an account, and the observations of this naturalist have 
appeared to us exact and interesting. This work will contri- 
bute greatly to advance our knowledge of Belemnites, and it 
appears to us in every respect deseiTing of approbation. We 
propose, therefore, that the Academy should thank M. Duval 
for his communication, and encourage him to study in the same 
spirit the other fossils met with in the neighbourhood of the 
town where his duties at the university render it necessary 
tliat ho should reside. — From Von/plcs Pendus, No. 17 ; 2blk 
October \%^\, p. 860. 

On certain kinds of Fishes and Reptiles which cannot be adso- 
lately classed as either belonging to salt or fresh water. By 
M. Valenciennes, in a letter to M. Elib db Beaumont.* 
It is very true that the form of the caudal, and the nature 
of the scales which cover the base of that fin, establish rela- 
tions between Paloeoniscus and the Sturgeons, but they estab- 
lished others as striking, and more intimate between other 
fishes belonging to families different from Sturgeons, and in- 
termediate between the pike and the herring ; or, to speak in 
iehthyological languiigo, between the Luciu'idcs and the Cliipe- 
o'ides ; and these are fishes which, like the Sturgeons, reside 
in fresh water (the Lttcioides), or which pass from fresh water 
into salt, and vice versa (the Clupeoides). From this you may 
infer what is the residence of Palieoniscus. 

We must look at the question regarding t 
these animals in a more general way, 
between marine and fresh-water anim&ls, \ 
bit fresh-water or salt without breathing ti 



• Having been octupicd with llie qucGlion, 
fcnprally coneidcred as fresli water can strictljIiD 
a diffitultj in ihc presence of spcries of Palewii 
tbo same genus exist in great QumbcTE [n UlU 
formalloa. Having consulted M. ValiiiiiAanw)^! 
answer the commuiifcBtion given nhovf,wltWl 
tereet for uli pnlconlalogisls. — i. £.^j 
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of the water, or whether (what is more singular in a phyBio- 
logical sense) tlieir respiratory organ being brancMal, they 
can respire only through (he medium of water. 

In the first case, nothing can have a more completely ma- 
rine form than the Cetacca ; whales, dolphins, and porpoises ge- 
nerally belong to the sea, but we have the Platanista of Pliny,* 
which lives in the water of the Ganges above Benares, to which 
the water of the sea never ascends. Porpoises (Toninas) aro 
found in the Orinoco above the cataracts of Atures and May- 
pures, and the Beluga of Steller occurs in lakes and places 
where the water is fresh. So much, then, for the Cetacea. 

Among the mammifera, the seals likewise afford us another 
example of animals generally -marine occurring also in fresh 
waters ; thus they arc met with in lake Bailcal, in the small 
lake Aral, and in the Caspian Sea, which, being less salt than 
the sea, may just as well be considered a collection of fresh 
water as a sea, or at least it forms a passage or connecting 
link between the two. 

I need not say any thing to you respecting aquatic birds ; 
but among reptiles no form can appear more peculiarly adapt- 
ed to fresh waters than Crocodiles, and it is in fact in all the 
great rivers of Africa, Asia, and America, that they take up 
their abode. But the Crocodilus biporcatus which inhabits 
the Sechelles, and others of the small islands of the Amirantes, 
as well as the other islands of Polynesia, Timor, Ceram, &c,, 
swims in the sea, aJid obtains its food there. Wo must not, 
in a discussion of this kind, insist upon the difference of 
^ecies, for those slight modifications of form which we seize 
upon, and to which we assign that importance which they 
really ought to possess in the determination of species, do not 
affect the basis of organization. It is of small consequence 
that there are two projections on the muzzle of the Crocodilua 
biporcatus, and that the same part in the crocodile of the Nile 
is smooth ; both of them are still crocodiles, formed on the 
same type of organization, breathing, moving, and feeling 
alike. Accordingly, when we find the Crocodibts biporcatua 
on the coast of Cororaandel, where there is a great conflux of 
£resb water, the animal Uvea iw the rivers. 

* rjiei'AitoJiisiuof Pliny isby wBwaxi(it«BCWiavk,XQi\n"Qcttia DdjAi-j 
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I am not acquainted with a genus of fishes which can be 
given as a marine form. Thus the Rays, an extensive sea 
family, inhabit the fresh waters of America ; a Pastenague (a 
genus of the Ray tribe) is found in the Rio-del-Magdalen a, at 
a height to which the water of the sea never reaches ; it is 
fished for in the neighbouring ponds. 

The Pleuronectes {^Limandia and Soles) ascend rivers, tho 
Loire, for example, even in its tributaries, so that they can 
be obtained for food at Roanne. Thus you see that Pleuro- 
necies jlesus would have a shorter course in returning to the 
sea by taking the Rhone as its conveyance to the Mediter- 
ranean. I have caught Limandia in the Seine at the Isle of 
St Denis, near Paris. The sole ascends the Hhinc as far 
Ncuwied and Coblentz, where it is obtained for the table 
at a sea- port. 

The Twaite Shads (Clupea alosa, L.) ascend periodically 
from the sea into fresh waters, and in the Seine they are 
found as far up as Provins. Some kinds take up their abode 
in tiie lake of Garda, and never leave the fresh waters ; this 
is the case with the Agone of the Italians, which likewise 
lives in the Mediterranean. Eels when full grown pass from 
the fresh water into tlio sea, and again ascend when they 
have bred ; the contrary takes place with the Aloses and Sal- 
mon. The lake of Bisertc and others lying along the coast 
of Africa as fai' as Tunis are full of Spari and SciacnEe, &< 
marine fishes, and of which large shoals live in both kinds 
water. Mullets do the same in our basins of Arcachi 
These seem to me a sufficient number of examples. The 
lusea in this respect, are as well known to you as tt 
to me. In Sweden and Norway, Nilson found our A" 
on the shores of the sea, where there was no fresh w 
the curious experiments of M. MaccuUoch, which T 
peat in another fonn if ever I have an opportunity. 
wise been made on the Mollusca. All animals 
chial respiration, always find enough of oxygen 
for breathing, although the two kinds of water ar 
with the same quantity of air.* 

I * Fiom AnnaJes des Stienccs 'NaWicUtB, \nm. it 
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Mtatttcai CSiina tolugy — Comparative Note as to the Epoch* ^ I 
Vegetation in different Countries. By M. Avguste db Saint 

Hi LAI KB. 

Bbino desirous of comparing the vegetation of the tropics , 
with that of northern countries, I took advantage of the close 
of last summer and beginning of autumn, to pay a hasty visit ; 
to Norway and the Scandinavian chain. Although my pro- 
gress was very rapid, it enabled me, notwithstanding, to rec- 
tify some of the notions I had formed respecting the distribu- 
tion of plants in those countries, and the influence which cli- 
mate exercises in that distribution. Two days only having 
elapsed since my return to Paris, I am unable to give a full 
account of my observations to the Academy, which, however, 
will be introduced into a work of some extent with which I 
am now engaged ; I shall therefore confine myself at present 
to a brief indieation of the comparative epochs of vegetation 
in different countries. 

In a memoir I read to the Academy many years agOj and 
which has probably not been without benefit to botanical geo- 
graphy, I stated, that after having left at Brest, on the 1st April, I 
the peach-trees without leaves or flowers, I met with them at 
Lisbon, eight days later, entu-ely covered with flowers, and i 
the same thing was observed with Cercia, many species of La- 
Ihyrus, f^icia, Juncug, &e. : that on the 25th, at Madeira, the 
peaches were fully formed and the wheat in cai- ; lastly, on I 
tlie 29th, at Teneriife, the harvest was commenced, and the 
peaches were fully ripe. In the journey wliich I have just con- I 
eluded, 1 may be said to have noticed the vegetation in an in- 
verse sense. On the 10th of August the oat-harvest was com- 
pleted in the vicinity of Orleans ; on the 23d it terminated be- 
tween Beauvais and St Omer ; on the 31st between Ham- 
burg and Lubeek ; on the 2d September, cherries were still 
on sale in the Copenhagen market ; on the 27th the oat-har- 
vest was finished in the country around Cbristiania ; and from 
the 10th to the 18tb 1 always observed it in progress between 
that town and Trondhjem in the G4th degree. It would bo 
natural to suppose that, in returning from the latter town to 
Christinas, I should find the same \vj.tNts\ wm-^Utely fi-nLshed ; 
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but, on the contrary, during the whole of my journey between 

Trondhjem and Christiania the oat-harvest was still going on, 
as it had been when 1 went from Christiania to Trondhjem. 
Those who have traversed mountainous countries, and who 
are acquainted with the influence of secondary causes in such 
places, will not be surprised at these apparent singularities. 
Thus, in Hedemarken, a very moist plain, the seed-time is 
extremely late, and consequently the harvests are so likewise ; 
on one of the banks of the great lake Miosen, the harvest is 
much earlier than on the other bank, the former having a 
southern exposure. 

It is known that, in northern counties, the shortness of the 
summer is compensated by the length of the days, and that in 
them vegetation goes through its various states in a much 
shorter time than in more southern regions. On leaving Chris- 
tiania on loth September, it was nearly in the state which it 
attains in the middle of France during the last weeks of the 
same month ; at Riiraas, one of the most elevated points of 
the Scandinavian chain, where the mercury freezes every year, 
and where the Belula nana grows in abundance, vegetation 
appeared on the 14th September in the same condition it ex- 
hibits among us in the earlier weeks of Xovember ; that on 
the banks of Guldelf, at a little distance from Trondhjem, had 
reached the same point on the 20th September as that of 
France during the last weeks of October ; finally, in Dovref- 
jeld, at a height of 3000 feet above the level of the sea, vege- i 
tiition appeared, on the 22d September, such as we see it io* 
Sologae in the earliest days of December.* 



On the Phosphorescence of Zoophytes. By th 
LAMnsBOROUGH, of Stcvcuson, in Ayrshire.t 

Dr Johnston, in his " History of British Zoi 
in his description of Serlularia pumila, the 
from Stewart : — " This species, and probal 
some particular states of the atmosphere, 
phoric light in the dark. If a leaf of the 
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with the Sertularia upon it, receive a smart stroke with a 
stick in the dark, the whole coralline is moat beautifully illu- 
minated, every denticle seeming to be on fire."* I have lately 
discovered that it is not only probable that many others ex- 
hibit the same phenomenon, but that it is absolutely certain 
that they do ao. I had thought that in making the experi- 
ment it would be necessary to put the sea-weed to which the 
Sertularia was attached into a vessel of sea-water, but I find 
that it can be made with less trouble. 

About two months ago I brought from the shore in a pocket 
vagculum or tin-box, some zoophytes attached to sea-weeds, 
and laid the vasculum on the lobby table till I should have 
leisure to examine them. When night came I put my hand 
into the vasculum to remove some of the zoophytes for in- 
spection, and on moving them I found to my surprise and de- 
light that they began to sparkle. Remembering what I had 
read in the extract given above, as I took them up, I gave 
them a hearty shake, and they instantly became quite bril- 
liant, like handfub of little stars or sparkling diamonds. To 
ascertain what were the zoophytes that emitted this phos- 
phorescent light, it was necessary to take them up singly by 
candle-light, and afterwards to make tho experiment in the 
dark. The first I tried was Valckeria cuacuta, mth which I 
was successful. From Sertularia polt/zonias and Cetlularia 
replans little light arose ; Laowedea geniculata was very lumi- 
nous, every cell for a few moments becoming a star ; and as 
each polype had a will of its own, they lighted and extin- 
guished their little lamps, not simultaneously, but with rapid 
irregularity, so that this running fire had a very lively appear- 
ance. Flusira membranacea also was very beautiful, though 
very different from the former ; for as the cells are so closely 
and regularly arranged, it exhibited, when shaken, a simul- 
taneous blaze, and became for a little like a sheet of fire. With 
Flusira ptloea I was very successful. That variety of it which 
is spread on a flat surface, and which, from the form that the 
polypidom assumes, is the Membranipora slellata of Thompson, 
on being bent or shaken, became doubly entitled to the name 
of stellated, for every polype in its cell lighted up a very bri 
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liant little star, and for a short time the polypidom became 
like an illuminated city. 

After some days, I repeated the experiment with other zoo- 
phytes, and with similar success. A third time I brought 
home a well-filled vasculum ; but as I happened to be other- 
wise occupied, it was allowed to lie unopened for five or six 
days, when, thinking that the zoophytes would be dead, I cast 
them out along with the sea-woods to which they were ad- 
hering. They lay in the open air for a night and a day, and 
as it rained heavily during the whole time, weeds and zoo- 
phytes wore constantly drenched. When the second night 
had set in, I thought I would try whether there were any 
symptoms of remaining life. I shook Laomedea geniculata, 
but its tiny fires were quenched. Membranipora steltata light- 
ed up just one bright star ; and Flustra membranacea shed one 
faint gleam of light, and refused to repeat the fire, however ] 
much shaken. 

About a week after, I brought home a fresh supply ; and on 
repeating the experiment, not only did the zoophytes sparkle, 
but my fingers in handling them became brilliant, being adorn- 
ed with little stars. 

The next time I made trial of these " minims" was in the 
end of October, when a very frosty morning had been suc- 
ceeded by a very sunny day. On that occasion Sertularia po- 
lysonias, Cellularia reptans, Flusfra membranacea^ and Menf 
branipora stellaia would emit no light. As the specimens had 
lain for hours on the shore exposed to the morning frost and 
the mid-day sun, it is probable that the polypes were dead. 
Laomedea geniculala was taken up quite moist and fresh, Iia- 
ving been covered with sea-weeds ; and when the darkness a 
evening came, not only did they brightly sparkle when roi"" 
handled, hut they emitted a strong smell of phosphorus 
being allowed to rest, they immediately ceased to he It 
and though, on being shaken or pressed with the fii 
shone forth again, if often repeated the light becai 
On this occasion I made an experiment \vith a ' 
longing to another department. Having found 
Bpecimen of Botrj/Uus Schlosseri, one of the Mollu 
\ I subjected it to the experimenlum critcis by shaki 
L.fit the dark, aod I had the &s.tJ££a£tu)iL oi ^e^-ua 
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much disposed as the zoophytes to resent the insult. In tbis 
case, however, it was not the sparkling wrath of a pigmy mul- 
titude, but tho overspreading glow of one massy creature, 
which all shone, though with a lurid and sullen-looking fire. 

The last time I repeated the experiment was in the begin- 
ning of the present month of November- I tried Seriularia 
pumila, the zoopliyte mentioned by Mr Stewart as phospho- 
rescent ; but thougli roughly shaken it remained dark. I was 
equally unsuccessful with several others ; but the tiny polypes 
had lain for hours on the shore, under a November sky, and 
the spaik of hfe I suppose had become extinct. A specimen 
of Lamaeilea ffetiiculata, which from being covered was quite 
fresh, was as brilliant as usual, and emitted as formerly its 
phosphoric odour. I tried for the fii"st time the elegant -P/«- 
mufaria crislata, and though it had been too long exposed to 
the cold air, it emitted, on being shaken, a little light. Only 
a few of the denticles sent forth their stars, and they were 
very minute and of a darker red. 

From these experiments, may we not surmise that the power 
of emitting phosphoric light is more generally possessed by the 
inhabitants of the deep than we are apt to imagine ? We are 
not yet at liberty to say that it is possessed by all marine 
zoophytes ; but certain it is that it is by many. Neither are 
we entitled to say that it is possessed by all Molluaca lunicata; 
but we know for certain, what I think was not known before, 
that it is the property of them ; and what is possessed by one 
may also belong to more. As little are we entitled to say 
that it is possessed by all the little MtdusiB which, as transpa- 
rent jellies, abound in the sea ; but as it is known that it is 
possessed by some of them, may they not in general he phos- 
phorescent when agitated 1 And as they are at times very 
numerous in the sea, may not the beautiful jihosphoreseence 
of sea-water at certain seasons, when put in motion, be owing 
to them and to marine Infusories, which in numbers number- 
less are found in the deep 1 And is it certain that it is not 
possessed by some fishes ? The first time I spent a summer 
night at sea was in the herring-fishing season ; and the sailors 
shewed me Iiow to ascertain whether tlie herring shoals were 
wear nt hand. When a suiait \)\o\\ 'waa ^\-eT\ \n W% -NftsattV, 
the percussion \\a% commuu'vtaVcd W ftvi aeci^i^s-i. Y£Esa««ac 
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ately a flash of light was seen at a considerable depth, and 
this the sailors assured me was from the shoal of herrings. 
If this was phosphoric light emitted by these finny wanderers, 
then is this phosphorescent quality possessed by zoophytes, 
MeduscB, MoUusea tunicata, and fishes. D. L. 



Notice on the Discovery of a complete Skeleton of Melaxythe- 
rium. By M. Mahcel de Serkes. 

The genus Melaxytherium has recently been established by 
M. Christol, on various fragments of bone belonging to a ma- 
rine inammiferous animal, which appears intermediate between 
the Lamantin and Dugong. Under the latter name we hava 
described the numerous remains of the cefciceous animal we 
met with in the upper marine tertiary sands in the neighbour- 
hood of Montpellier. These fragments consist chiefly of the 
bones of the bead, there being a great many of the jaw-hones 
armed with teeth ; the next in quantity are vertebrte and the 
bones of the limbs. Since that time, M. Christol has found 
various bones of the same animal in the inferior marine depo- 
sits of the departments of Charente and Maine-et- Loire. 

Availing himself of all the separate pieces, which he has 
compared with singular skill, he has found materials to consti- 
tute his genus Metaxi/tkerium, in which he has united the two 
species of hippopotamus described by Cuvier under the names 
of Hippopotamus medius and duhius. We need not be sur- 
prised that even such a skilful anatomist as Cuvier was dc-t J 
ceived by the teeth of this marine mammifer, and that 
posed it to be of terrestrial habits. In fact, the m 
worn down, assume the «» Irefle appearance whic' 
izes the grinders of the hippopotamus to such a 
when they are not seen planted in the jaw, it wou 
make the same mistake, if at the same time on 
was not directed to the form and arrangement o 
And it is not a little singular that tins observ. 
escape Cuvier, which proves that the teeth refei 
to the hippopotamus really belonged to the Du 
The genus Metaxytherium, of wliich we pos 
pal pieces entering into the skeleton, maVea \ 

V 'Becbetches surJos Osscmens fossiloe i\c O.CiKicT.V 
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1 head and jaws to the LamantiiiH, and to thft 
<a^ in >)rm of ita limbs. A nearly entire skeleton 
of this last IS waa recently discovered (August 1840) m 
the centre d >, itass of coarse limestone compo^g tertiary 
stony banks, wrought at Beauc^re for building. 

This indi il, of which a certain number of fragments 
have been sL^- us by the obliging attention of Dr Quet, ap- 
pears to have een found nearly in a complete state, as we 
have already i ced. Unfortunately the pieces of bone brought 
to us, have tauglit ua nothing more than we formerly knew, 
from those preserved '" ""iction. 

According to th e workmen, the Metaxy- 

therium met with a ild appear to have been 

in an extended state, reloped by the stony de- 

posit in which it was luuuo gard to those which have 

hitlierto been observed in of Montpellier, it is only 

in marine tertiary sands ve been noticed. They 

have not been observed, i the present time, as low 

as Beancaire ; but th b more ancient strata in 

the departments of \ [aine-«t- Loire ; that is to 

say, in the inferior marine tortii rmations. 

It might be said, according to these facts and a multitude 
of others which we have brought forward in our work on ter- 
tiary formations, that the same fossil species have perished 
much later in the south than in the north of France. It is at 
least certain that their remains are found in much more re- 
cent formations in the one than in the other. 

The individual found at Beaucmre was of much larger di- 
mensions than those met with at Montpellier, a circumstance 
which seems to have depended solely on their relative age. 
That of the former of these localities was full grown, while 
those of Montpellier were young, their second teeth having 
not grown beyond the sockets. Thus we are left in doubt 
whether there really existed many species of this genus, where- 
as, M. Christol admits several influenced solely by their size. 
But, although the dimensions of the Metaxytherium of Beau- 
caire and Montpellier are very different, the individuals have 
not presented any other characters adequate to make us re- 
gard them as really constituting two species.* 



On the Identitif of Albumen, Fibrin, and the Wldle Matter of 
the Globules of Blood and of Caseum. Letter of M. Liebig. 

Communicated to the Academy of Sciences by M. Liou- 

TILLE.* 
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On the Identitu of jilbutnen. Fibrin, and the Wliile Matter of ' 

I 
I 



I HATE at last the satisiaction, says M. Liebio to M. Pi 
infotm you that the whole of jouc experimonts icgarding tlie identity of 
tlie composition of fibrin and cilbumen haye been fonad to be quite 
tect. We have succeeded in entirely dissolving pure fibrin in a satutated 
solutioD of nitre, and in maintaining tliem together at a temperature of 
between 122° and 133° Fabr. The fibrin at first became gelatinifoi 
leaving only a few insoluble flakes. The filtrated liquid posacsBea all tlie 
properties of albumen, I repeat, that we have succeeded without llic 
employment of caustic alkali, whicli at first appeared to me to be indis- 
pensable and decisive. We have alao remarked that boiled fibrin is in- 
dissoluble. The composition of dissolved fibrin, that is, fibrin changed 
into liquid albumen, waa exactly that of common fibrin and albumeir. 
And the formulary, carbon 48, hydrogen 74. nitrogen 14, oxj-gen 11» 
expresses the relative proportions of its elements. We haye llkewiBS 
Guccecded in precipitating albumen under liie form of globules, by add- 
ing a sufficient quantity of water to serum neutralized by an acid, and 
wc have not been less fortunate in obtaining fibrins ftom the globules of 
blood, by following the procedure which you pointed out. By adding 
a little caustic potash to albumen, it was precipitated by means of alco- 
hol, under the form and with all the properties of caseum. Thus, Sir, I 
rejoice that 1 have in any way assisted in placing' your important disco- 
veries beyond doubt. I am now busy with a memoir, in which I explain 
the analyses which have been made in the prosecution of my object. 

Composition of Fibrin, made toitible according to M. Frotper Denis'g melhodf J 
and preeipitaied by cold alcohol from its nilrous toluiioa, and aJUrici 
treated with boiling alcohol and ether. 

iBt AmJjEia. U AnBliBla. 3d Analyala. 

Carbon, 64.508 56.003 64.S11~1 t „ , „,.,, 

Hydrogen, fi.87-1 7.280 6.974 f ^V°™^"f''^« " 

Nitrogen, 18.032 18.197 " 

Oxygen, 20.688 19.621 

r Fibrin iff Blood, subjected to the direct action of water, cold ofo 
alcohol and ether, vnihout previoue eolution. 



8.037 fp 
0.478) ^ 



Carbon, . . 


. £4.088 1 


Hydrogen, , 


. G.87C 


Nitrogen, . . 


. 10.190 


Oxygen, . . 


. 19.946 



' Comptea Bendae, 22d Uanh VM. 
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Albiimm jtrejiared hy dUtotving serum which had been dried in the opena 
at the v»ual temperature, then precipitating it in cold alcohol, and purl/j/-'- 
ing it loith boiled ether. 



C&rbon, 54.726 54.7C5 

H;-.lrogen 7^12 7.0C5( Carb. : to NUr. : := 1, 

Nitrogen, 18.106 ]8.11S[ 

Oiygen, 19.857 20.052 ] 



Serumtff the Blood, lubjeeted, without previous solution, to the action rtfcold 
alcohoi and boiling ether. 
Carbon, .... 55.233 I 
Hydrogen, . . . 7.156 ( c„b. ; Nitr. : 
Nitrogen, . . . 18.276 ; 
OxjgeD, .... 19.33c) 

All these nnalyscs were made in tlie laboratory of Giessen, by 1 
Scherer; and I bave taken all necessary pains to ensure tbeir accuracy. ' 
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On the Causa of the Green Colour in certain kinds of Oyalers,' 
By M. A. Valenciennes. ' 

i 

Thb observations I have made on green oysters have led to' 
some results which appear to me sufficiently curious to deserve' 
being communicated to the Academy. 

It is well known that the explanations hitherto given of the; 
colom-ing of oysters still leaves much to be desired. , 

Some have thought that feeding on certain ulvre was the; 
cause of the green colour in oysters ; others have ascribed it, 
to the absorption of the microscopic animalcules named yibrio 
ostrearius ; while others have maintained that oysters changei 
colour, and become green, solely by absorbing the green mat-i 
ter produced in the enclosures where they are kept. 

It may be remarked, in the outset, that we are occupied, as! 
too often happens, in explaining a singular phenomenon, with-j 
out observing how it takes place in an animal which we may^ 
examine by hundreds every day. J 

In a green oyster there is only a single organ visible on thesj 
exterior which assumes this colour ; this is the four leaflets of; 
the branchiK. By raising the upper part of the mouth, wo 
perceive that only the inner surface of the labial palpi is green, 
and on examining the inteinaV ^aits, vie «^e«A\l^ ascertain 
that the intestinal canal aVone'bejonixVes'i.Qm.wii.'w.cS 
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green colour, wliich injects it and renders it very easy to be 
traced, because it is thereby very distinctly defined on 1hc 
white bed formed for it by the fatty matter. The liver is of a 
blackish- green colour instead of its usual reddish tint. But 
neither the great attaching muscle, nor the muscular fibres 
of the mouth, nor the cirri which surround it, nor the heart, 
blood, nerves, nor fatty substance, have undergone any change 
of colour. 

Thid colouring substance, existing only in the organs named, 
presents nothing remarkable when examined by the raicrdfc- 
cope, but it possesses the following properties : — 

It is insoluble, whether cold or warm, in distilled water, in 
alcohol, and in sulphuric ether. These three reactivea pro- 
duce no change on its shade of colour. 

All the acids change it into blue, slowly when cold, rapidly 
when waiTn. Wewk sulphuric, hydrochloric and citric acids, 
as well as vinegar, produce this change equally well. 

Ammonia reproduces the green colour. 

Nitric acid, when weak and cold, colours the matter blue_; 
when warm it destroys it, and communicates that yellow eolou"t 
which so often appears from the action of nitric acid on animal 
substances. 

Clilorine rapidly discolours the green matter and leaves the I 
branchial leaflets entirely white. 

Sulphuretted hydrogen does not discolour it. 

Ammonia, after a long time, destroys tlio coloiir by chan^ 
ing it into a very faint impure olive. 

Caustic potass dissolves the branchial leaflets and prodin 
a brown liquid, from which acetic acid precipitates imu 
green flakes. 

These changes of colour take place in the intestinal t 1 
in the same manner as in the branchial leaflets. 

Our accomplished fellow- member, M. Dumas, has 
some experiments to ascertain whether the green mai 
not acquire a part of its colour from Prussian blue. 
forded negative results. 

I made these observations on largo oysters, ot the k 
Green Maremiea oysh-rs, the branoliiie of which, at 
of the intestinal canal subjected to ttie ifiSetetvX. a 
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montionod, I have now tlic honour to present to the Academy. 
I found the same results from what aro called Green Oatetut 
oyttersy although the latter are not so deeply coloured. 

Every thing, then, leads us to believe that the green colour' 
of oysters helonga to an animal matter distinct from all green- 
organic substances hitherto studied. As we see if appear in! 
the intestinal canal, may we not venture to suppose that it is. 
owing to a particular state of the bile, there producing a colour- 
ing substance which lixes itself by assimilation on the paren- 
cnyma of the two lamellar appendages of the oyster, its bran-i 
cMas or labial palpi, by a physiological phenomenon anologona 
to that ^Yhich M. Flourens has observed in regard to the assi-l 
milation of madder, which gives a red colour only to the bones i 
of an animal, while the cartilages, ligaments, and tendons, re- 
main white." I 

Addilionfd Notice regarding St KUda. 

In reference to the subject of a preceding paper, we are ! 
favoured by James Wilson Esq., F.R.S., &c. (who visited St ^ 
Kilda last summer) with the folloiving supplementary observa- ; 
tions : — 

Mr Wilson states, that besides the Eastern or Village Bay, ; 
mentioned by Mr MacGillivray, and now commonly called j 
Dickson's Bay, there is an excellent and capacious shelter on 1 
the other side, opening, to the west or north-west, and called i 
M'Leod's Bay. It is of consequence that this topographical , 
feature should be known, because when the wind blows into ! 
one bay, and causes a surf which renders landing dangerous ' 
or difficult, the same wind blows /?-ow( the opposite bay, which ' 
will probably at the same time he found free from surf. 

In regard to horticulture, Mr Wilson observed that cabbagee ] 
of different varieties, and a scanty supply of potatoes, were 1 
growing within the smaller enclosures, The minister haa ' 
tried both carrots and onions with some success. Tumipa 
seem to thrive well for a time, but are speedily cut off by some ■ 
kind of injurious insect. Peas and beans blossom, but produce ■ 
no pods. Mustard was growing healthily near the manse, i 
Such, however, is the injurious effect of the salt spray during j 

• OtnnptcsIleniit»8,t.idi.'So.l,Vo\.>v"B'i\3.\t*.\,-s.w^. J 
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winter, oven on tlieir hardiest vegetation, that savoys and 


German greens, which with us are improved rather than de- 


teriorated by the winter's cold, almost invariably perish soon 


after the commencement of autumn. This, however, is not 


owing to the rigour of the climate , but solely to the salt spray 


which the boisterous winds carry up from the turmoil of the 


raging shores, and spread upon the surrounding vegetation. 


The minister has endeavoured to prevent this by recently 


raising a stone dyke ten feet high around a small enclosure, 


in which his cabbages lie ensconced. In other respects, the 


climate is in truth extremely mild. ThS ice, which is formed 


• even during the coldest night in winter, is scarcely thicker 


than a penny piece, and usually disappears entirely, if the au» 


is at all visible in the course of the ensuing day. 


The following table, kept by Mr Mackenzie, the clergymaa 


of St Kilda, shews the temperature and direction of the wind 


for the months of January and February 1840 :— 
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We have no thermometrical record for Aiif^st, but in reli 
tion to tlie other warm months, we may observe that the 
greatest heat did not exceed 59°. Even that height was rarely 
attained ; and the 26th and 27tli of May was as warm as any 
day throughout the year, the thermometer standing, on each 
of these days, at 59°. The only day in June which equalled 
that heat was the 17tli, and no day in July exceeded 58\ 

Mr Wilson's observations on the zoology of St Kild.i accord 
with those of Mr Macgillivray, The clergyman made n:ien- 
tion of an extremely beautiful foreign bird, of considerable 
eize, which was observed to frequent the island one season for 
several weeks. Its plumage " glittered in the sun,'' and was 
of a resplendent green and blue colour. This was, probably, 
a stray example of the roller (Coracias garruta), a bird well 
known in Germany, and not unfrequent in Sweden during 
summer, 

We shall only further observe, that the population of St 
Kilda, at the period of Mr Wilson's visit in August 
amotmted precisely to 105. — Ed. 
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Setearchea on the infiuence which Light and the Greea-colourei 
Organic substance often found in Stagnant Water exercise 
on the quality/ of the Gases contained in the latter. By Mr 
A. Mo HUE N. 
Thb autboi lias liad occasion to analyse the watei of many fonntains 
and wella in the town of Angers, as well aa to eiaminc the gases they 
coDtaln. He has convinced liimself tbat these -natcrs, as woll aa 
those of the Loire and Maine, have nearly the twenty-fiftli part of their 
volume, HE is ^cncraily the case with well aired running water in its nor- 
mal state, formed of a gas composed of 32 per cent, of oxygen and 08 per 
cent, of azote. Od one occasion, in tlie summer, he analysed the gas ex- 
tracted hy boiling from the water of a fish pond wliich had a greenish ap- 
pearance, and was surprised to find that it contained from SG to 58 per 
cent, of oxygen. On resuming this experiment the following day, only 
25 per cent, of oxygen was produced in the morning ; about mid-day, 48 
per cent. ; and at five o'clock in the evening Gl per cent. Tlic volume 
of air dissolved increased tvitji the proportion of oxygen ; tho carbo- 
nic acid likewise varied, but the i^uantity of azote continued very ncsTly 
constant. 

By continuing these experiments, ho perceived that, independently of 
tbc evident influence of ligA\t ou flvc oxygi'iia.Mvwa (A*it>Ha\iiT, Utc cool- 



^ tnc evide 



I 



of Gates found in Stagnant Wafers. 181 

in^ of tlio air, rain, and, above &11, the presence or absence of the maltec 
which gave a. green colour to Clie water, had the efFi:ct of aonsiderablj 
modifj-ing the results, botli aa to tlio quantity and proportion of the gasea 
dissolved in the nattr of the pond. As Boon as the green subatftnco re- 
appeared, itccampanicd vcith beat and the solar iafluence, the ox^geoa- 
tioa of the water was considerable; it diminished rapidl}', on the con- 
trary, in the absence of the sun and heat. 

Tlie author has devoted nearly a whole year to t!io daily examination 
(noting at the same t*ine ull the accessory eircu Distances) of the gnscs 
coiiluiucd in the water of a deep-fish pond, fed by springs and rain, and 
containing about 8000 cubic feet of water. The walls of it were com- 
posed of slate-stones cemented with mortar, and it contained scarcely 
any conferva visible to the naked eye. He bas likewise examined the 
water of many other ponds, and also that of tho Maine and Loire, Those 
experiments were generally made at the same hour, between one and 
tliree o'clock in tho afternoon, although many of tbem were made at 
other times of the day. Mr Morreu gives circumstantial dcbiils respect- 
ing the mode of operation which he prefers, the instruments he employed 
to disengage and collect the gases dissolved in the water, and the analytical 
methods he adopted. They are of Buch a nature as to inspire perfect con- 
fidence in the accuracy of bis results. 

His memoir likewise contains a table in which are inserted the propor- 
tions of the gases in tbe water of the pond, taken day by day for nine 
months, as well as the state of the weather, and the presence or ,ibscnco 
of the green matter. From his long- continued tcscarcbcs, he thinks him- 
self authorized to draw the following conclusions: — 

The oxygenation of the water is most considerable in proportion to 
the intensity of the solar light and the elevution of the sun itself. It ne- 
vertheless takes place, though in a smaller degree, under the influence of 
a diffused light. It either ceases altogether, or cannot be appreciated in 
a rainy day. 

It commences at day -break, increases slowly at first, thei 
reaches its tnaximum at four or five o'clock f,u. 

In winter, there must be a long succession of fine days 
ter attain the same degree of oxygenation as ii 
are mnch more rapid in this latter season, and the quandt^' . 
of the ait dissolved in the vrater, sometimes diminisbea so 
tain kinds of fishes can no longer live in it. 

The least oxygenated water contained 10 to 17 per f 
the dissolved air, and that which was at the maxiaat 
cent. 

The quantity of azote has varied little, and the cai 
undergo variations the reverse of those of the oxygi 

When a black curtain was extended o 
pond, the oxygenation was seen to dimiatstxn 
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cent.), nlthough the -n-rathcc was fine nod the other clreumstances fayotll 

What became of the oxjgcn with which tho water of the pond was 
oliarged, nt the momeot of its greatest oxj'genation P The author placed 
in the pond a reversed globular veaacl, open at the lower part, allowing 
the WBt«r of the pond to eonimunieatu with that contnincd in the vessel. 
KamerouH air-bubbles were discngsged, and this gas, when analysed, 
oontuincd nearly tho half of its volume of oxygen. Nevertheless, the 
oxygenation of the water eontained in the vessel, and from which this 
Air, BO rich in oxygen, had been disengaged, had in no degree diminished, 
and was equal to that of the water of the pond at tlie time when it was 
placed in it. We must cnnelade from this that the oxygen absorbed by 
the water is not employed to form carbonic aeid by eonibioing with the 
organic matters it may con'ain, hut that it is constantly carried off by the 
atmosphere. This source for the production of oxygen must be consider- 
able, for, according to the calculations of the author, made in n favour- 
able day, the pond ho exauiiited, and which contained 8000 cubic feet of 
water, disengaged 120 cubic feet of oxygen. 

The running waters of tho Maine and Loire, even when the current is 
slow, as in tho former, do not present very sensible variations in their 
oxygenation. Tlie author has ascertained that, when the oxygenation of 
the water, cither by a sudden swell and overflowing of the neighbouring 
meadows, or by the unexpected destruction of the green matter, tleacenda 
to 18 or 20 per cent, of oxygen in the air it contains, (vshes can no longi't 
live in it, and they arc seen to perish in great numbers as if from asphyxia. 

fishpond ; and on the Sth June 1B35, after a sudden swell of the Maine, 
almost all the fishes perished, and their dead bodies diSnscd a niephitie 
odour. The voracious fishes were the first that suffetcd, and the author 
is convinced that in all these cases the o\}-genation of the air contained 
in the water was very low.* 

It appears that, when the oxygen is found in water in conaideraljle 
proportion, it is merely dissolved in it, and not ehemically combined, as 
it is in Mr Th^nard's oxj-genated water. In fact, the oxide of silver docs 
not disengage the oxygen, as it does in the latter. It is possible, how- 
ever, that this preponderance of oxygen may be the cause of the ■whiten- 
ing of linen on tlie bleaching green, the oxygen of the water pcrformine 
the dehydrogenating office of chloro on vegetable colours. ~~ 

* Toiy slight diffsrencea in the composition of the water in which fleheB i 

•re Bufficianl to cause clea'.h. The lata Prof, de Candollc liiu rBmarked that, whra^ 

"la sallness of the sBlt-plta increBEBd in tt warm (Jay ono-h»lf par cent., that waa 

Euffidant to kill all the fisbes inhsbjliug tham when this saltne«8 approAclied the 

me limit which these anioiala can eadure. la the mumiDg, tha eoltneaa be* 

"j tbej were very vigorous, iu tho evoning, ihe Eoltaess baag H°, thev ^ 

I dead. 
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T!lb autlior liiiB endeavoured, with that attention wliich the auhjeot de- 
Bt^tvea, todiscoverivhtLtis the real causo of the ahundaat diseDgfigcmcnC of 
o:;jgeD which ho has asccrtaitiiid to tiiko phice in Btugnent waters. He 
has satisSed himself tlint oxygenation was at its grcatcat beiglit when the 
wntofj under the influence of a strong soloc light, had acquired a vety 
deep tint of green. ILe easily discovered, by means of the niicroacope, 
that this colour w.ns owing to the presence of green monodarian animal- 
cules, the greater part bi'ing the species named Encltelia monadina vires- 
cens by M. Qory de St Vincent. Il waa Gometimes accompanied by a 
larger Bpcoics, also of a gceeu colour, the Enchslii pulvitcuiui viridis of 
Muller. When these were sufficiently abundant in the watci of tho pond 
to give it n green colour, the sun at the same timo shining brightly, the 
ouygenatioii was rapidly developed, until it contained GO in (he hundred 
of oxygen in the gas disengaged, and it sunk if tho animalcules became 
less numerous or disappeared. 

We must therefore admit that these beings, which no naturalist has re- 
fused to consider as animals, possess, like plants, the property of decom- 
posing carbonic acid, and disengaging ojtygen from it ; and tUeJt immense 
numbers, small size, and power of locomotion, which enables them to put 
themselves in the most favourable position for the complete action of tlie 
light, may eiplain the intensity of the effect produced. Their green co- 
lour, which becomes not so deep when they are kept for a time In the 
shade, seems to assimilate them to vegetables ; but their property, dis- 
covered by the tiutlior, of disengaging oxygen like leaves, appears to ren- 
der it impossible to draw any definite line of demarcation between ani- 
mals and plants. 

After the commencement of spring, the monadine enchelides appeal 
in great numbers on the first fine day, and givo a light green colour to 
tho surface of still waters. Their colour by degrees becomes c 
Tlio duration of their Uvcs is very variable. When the weuther ii 
the air calm, and the sun unclouded, they press to tho snifnoo e 
water, and engage in their manifold gyratory movenicnta ; but if 1 
be overcast, (he air agitated, or rain falling, they retire to the be 
the water, apparently to shelter themselves from sudden ehsngM 
pcrature, which are always fatal to them. By means of ij 
gradual variations, these animalcules may, however, be brotig_ 
at a temperature many degrees below zero ; their moveraunl* 
extremely sluggish. They ultimately disa]>pear at the boUAi 
water, and change into a mucous matter, from which, in dm* 
generations of cuchclides are produced. 

When viewed by the microscope, the monadine encheliC 
pidty to dart forth a very delicate hieiliary apparatus, wbtP 
to produce a rotatory movement. It likewise makes use > 
itself to any body, for example, to the object-glass. It tlitg} 
a swinging uiovemeiit with the cilia us a centre. 
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At tho moment when tlie oiygen&tion of the watct is al its height, 
great numbers of infusory animalcules, furnished with ciliary and rotatory 
apparatus, make their appcatnocc j tliey descend bctow the surface, wlim 
tbc cnchclidcs on which tlicy prey likewise descend along nitli tbem. 

In recapitulating (lie facts deduced from these experiments, tlic author 
thinks he lias proved tliaC, with the assislnncc of light, the green aDimsL- 
cules which live in stagnant waters decompose the carbon ic acid con- 
tuincd in it, and absorb its carbon, and that the oxygenated gas disen- 
gaged dissolves in the water in the state of n nascent gas. 

Tbe oxygenation of the water diminishes in proportion as we descend 
below tho Burfecc ; thus, at 3 feet, the air of the water contained 43 parts 
in 100 of osygen, while there were only 04 parts in 100 at the depth of 
13 feet. 

The maximum of oxygenation runs from 5G to 61 in 100, nnd takes 
place about four or five o'clock in tho evening. 

It was important to ascertain whether the green colour was indispcn- 
Mhle to the existence of the property of decomposing the carbonic acid 
in the microscopic infusory nniuialcules living in stagnant wnter. After 
many fruitless researches, Air Morren at length succeeded in procuring 
the means of reproducing a great number of an animalcule of a fine 
purple colour, which he at first took for a Protococciu riivalig, but which 
he afterwards found to be nearly allied to Tradielomonag eolvoeina of 
Ehronberg. He filled numerous bell glasses, contninbg from eight to 
ten iitret wilh filtered rain waler. lie then poured into each of them 
half a litre of water well replenished with trachcloinonas, and at the end 
of a month, all bis vea=elfi were sliiniug vrith a magnificent reddish-purple 
colour 

Ho then had it in his power to repeat with these animalcules all tlio 
experiments he bad made on the green ones, and he obtained results ab- 
solutely identical. Only the proportion of oxygen never exceeded at the 
maximum 47 per cent., instead of Gl obtained in the fish pond ; but it 
is easy to perceive that the artificial eondilions of life in which llic 
tracbelomonas were, placed may explain these difietences. It is evident, 
therefore, that the green colour of the animalcules is not an indispen- 
sable clement in llie decomposition they cause of the carbonic acid con- 
tained in the water; that the phenomenon is reproduced with those of 
a red colour, and that it is probably also an attribute of animalcules of 
every colour and condition of existence. This constitutes another bond 
n between the two great kingdoms of tho organic creation, 
ind powerful agent in tlie purification of tbe atmosphere." 



* From Bibliothe'qtte UnirerBclIe do Geneve, No. Ixx., Oct. 10-11, p, age. 
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Proceedings of the JFernerian Natural HUlorj/ Socie^T 

The tliirty-fiftli Session commenced on the 20(ft NovemhcT 1841, Pro- 
fessor Jaukson, P.J in the Cbnir. The following office-bearers were elected 
foe the ensuing year : — 

President, 

Egbert JAUEaoN, Esq. F.R.SS.L. & E., Professor of Naturnl History iq 1 

tho University of Edinbuigh, 

Viee-Fresiden tt. 

W. A.CADBT.L,Esq.,F.R.SS.L.&E. Sir Wu. Newbeociko, F.R.S.E. 

Dr RoBEUT Hamilton, F.R.S.E. RightHon.LordGTtKKNocK,F.R.S 

Dr RoDERT ORABxa, F.a.8.E. 8irC.G.S.MENTBATH,Bart.,F.R.S.E.| 

Dr PiTfticK Neill, F.R.S.E., Secretary. T. J. Tobble, Esq. F.R.S.E., ' 

AsHsluttl-Secrelary. A. G. Eli.[S, Esq., Treagurer. James Wit! 

Esq. F.R.8.E., Librarian. R. J. H. Cdnnjnghau, Esq., Aitittant-Lib- 
rarian. P. Stmb, Esq. ArlUt. W, H. Towhseno, Esq., AstUlant- 

Council. 
David Faiconab, Esq. Datid Milne, Esq, F.R.S.E, 

Dr Robert Patebson. John Stark, Esq. F.R.S.E. 

Edwabd Fohbks, Esq. Thomas Bnows of Lanfinc, Esq. 

RoBBBT Stevenson, Esq. F.R.S.E. Sir VVu. JARorNB, Bart. F.R.S.E. 

December 11, — Professor Jameson, P., in the Chair. Dt Traill tend a 
Notiee of a mine of Sulphate of Baryta in Glen Sannox, Arran, and of 
the manufacture of pigments from that mineral, -which he illustrated by 
apecimcna of the various preparations {published in this No. of Journal, 
p. 139). A paper was read on the Island of St Kilda, by Mr Jolin Mac- 
Gillivray (published in this No., p. 47), The Assislant-SccrelBry then 
read a letter from Dr Stanger giving an account of tho progress of tl 
Niger Expedition, and a communication from o correspondent rcgp"' 
the Scientific Reunion at Florence, 



Proceedings of the Geological Societ 

This Society commenced Its Bossion on the SOtfc 
CHISON, President, in tho chaii'. Two couiniun 
— 1, a. supplement to a paper entitled, " A sy? 
lish series of Stratified Kocks inferior to the c 
with additional remarks on the carbonifei'ouB ser 
stone of the British Isles, by Professor Sedgwi 
mene^s by stating th^t his former synopsis is 
by tho new clossiKcalion of tho stvatified rocki 




186 Proceedinsa of the Geological Society. ^^M 

wall ; Bccondli/, bj a larger knowledge of foBsUs, derived from M^P 
of tlie groups deaci'ibod ; and, thirdli/, by new obsorvationB made 
during the past Bummei- in the south of Ireland, tho south-west of 
Scotlaod, and the north of England. 

New fltti Satuhtoiic — Tho upper part of thte series of strata is 
shewn, by sections derived from Warwick shire, to bo sometimes un- 
conformable to tho lower portion, which roprosentB the luagxtBeisn 
limestone and inferior beds ; and the latter division is also shewn to 
pass into the coal measures, the intermediate strata being loaded with 
common carboniferous plants. In the neighbourhood of Whitehaven, 
however, there is no passage from tho lower new red sandstone into 
tho coal measures, ttiough the carboniferous flora apparently existed 
in full porfectioii during the period in which the former strata were 
deposited. Tho new red sandstone of Dumfriesshire is shewn to be 
continuous with that of the plains of Carhsle ; but the lower divisions 
of tho scrias are considered to bo wanting. The strata near Dum- 
fries are stated to be iiiinoralogically tlie same as those of Corncockle 
Moor, and to contain inipressiona of footsteps. To the north of the 
Galloway chain tho new red scries occurs at very few localities ; and 
coupling this fact with the great development in many parts of Scot- 
land of red sandstones of tlie carboniferous series, the author concludes 
that the highest stratitiod bods of Armn do not reproEcnt the new 
red -sand stone, hut a portion of the coal measures, though there is 

■ no countei-part in England of the upper conglomerate of that island. 
Carbom/eroKs Sci-ies. — The changes in this series, in its range 
from the north of England to the baKio of the Tweed, are briefly no- 
ticed, and the coal-field of tho latt«r district is shewn to he j^eologi- 
colly far below the great coal-field of Newcastle, assuming tlie Scotch 
typo, though the coal-field on the south side of the Firth conforms to 
the English type. Tho carboniferous series of Scotland is then 
stated to bo divisible into the three following groups ; — -Jirxt, the rich 
deposits, with numerous beds of coal, presenting, in their general 
characters, the closest analogy to the English coal-fielda, though 
their exact position in tlie geological seijuenco cannot be determined ; 
accondli/, a great group, forming tho base of the most productive coal 
measures, and containing beds of coal of an inferior quality, also 
many thin bonds of limestone alternating with sandstones and shales, 
and having generally thick beds of limestone at the top ; thirdly, a. 
variable deposit of red sandstone, shales, Ac, containing^, in the 
higher portions, coal-measure plants, with even thin beds of coal, and 
passing downwards by inscnsihlo gradations into the old red-sand- 

stoDo. The author nexL foiuts ou.^. l\ic ^e\^Viv\.'j -^ViKk Wa bger 
iatroducod into tlio geological ma-g ol St;ft*.\Mii, ^i-j tB^Yet^^^Xw^ -aoa 
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carboniferous series and the old red-sandstore of one colour ; and by 
confounding', along' a considerable part of the country bordering on 
the north shore of the Solway Firth, the new with the old i-od-sand- 
stone- 

Old Sed- Sandstone. — The extraordinary irregularity of this for- 
mation in the British Isles is first noticed ; the old red conglonie- I 
rates of Cumberland are then compared with those on both sides of 1 
the Galloway chain ; and the sections in tho south of Ireland, con- 
necting the old red-sandstone with the carboniferous series, and con- 
stituting a good passage, are next described. The lower carbonifer- i 
ous shales there pass into roofing slates, resembling the black slates J 
at the base of the Devonshire culm-measure ; and tho great coal-field ■ 
in the west of Ireland overlying the mountain -limestone assumes J 
the charactere of tho same culm -measures. These facts, the author J 
says, remove the difficulty in classification presented by the mineral ] 
Btructuro of the Devonshire culm-series. From the details connected 
with the above statements, Mr Sedgwick draws the inference, that 
no now formation can be interpolated between the old rod-sandstono 
and the carboniferous series, the sequenoo of strata being complete ; 
and as the sections in tho silnrian countiy described by Mr Murchi- 
Bon, show that no member is wanting between tho old red-aandstone 
and tho Ludlow rocks, there is consequently one continuous unbroken 
succession from the lower division of the new rcd-aandstono down to 
the Llandoilo Flagstone ; and, tlierefore, that the argument for tho | 
true place of the Devonian system is complete. For any formatioi 
with fossils intermediate between tho carboniferous and silurian sys- I 
tenis must hove an intermediate position, — must, therefore, bi 
parallel of some part of the old red-sandstone which fills that whole J 
intermediate position. 

SectioM of North Wales — Tho author, after referring to 1 
former description of the great masses of North Wales, states thq 
his Snowdonian fossils have been found to be identical with Silui 
Epecies ; and that the same result has boon obtained from an o 
nation of the organic remains of the Berwyns. Hence, ho cor 
that in the great section of North Wales, there is no p" 
gtcal distinction in the succcsaivo descending groups, 
ence being the gradual disappearance of species wb 
higher beds. 

Ctimbrian Groups. — The groups exhibited in 
wick, through Kendal, Kirby -Lonsdale, are, 1 

L Forest ; 2d, a group essentially composed of c 
TOofing--s]ates, associated with iunumevablo ij^r 
6d b/ calearoous slates, which oxtond fvom 
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land to the nciglibourliood of Simp Falls ; 3(2, a great serieE of b^A^ ' 
ranging from the calcai'eous Elates to the carboniferous Geries, and 
Bepai'ated provisionally by the author into two diviaions, the lower 
consisting of tlatos and flagstones, with occasionally thick, hard, are- 
naceous strata, the fossils containing many species characteristic of 
the lower Silurian rocks, and the upper being composed of arena- 
ceous flagstones, with beds of liard grejwacke, calcareous matter occa- 
sionally occumng, but no beds of limestone fit for use. The fossils 
of this diyisior, a list of wliich, by Mr J. Sowerby, accompanies the 
paper, contains numerous species belonging to tlie upper eilurioii 
rocks of Sir Murehiaon, or to tlio beds which have been considered 
to form the base of the old red -sandstone in Sliropshire. From the 
above specific determinations of organic romains, the author says the 
following definite information is obtained, namely, that the lower 
division is lower silui'ian, and that llio upper ends at the very top of 
the Silurian system. Two other sertiona are then briefly noticed, 
one from the Shap granite, through the fosailiferous slate to How- 
gill Fell, the beds of which are placed in the upper division of the 
Silurian system, but not the highest part ; and the other from the 
westei'n boundary of tlie calcareous slates to Ulverston, including, 
1st, the calcareous slates (Caradoc) of Millom, in Cumberland ; 2(/, 
quartzose flagstones ; Zd, the 1*006 ng-slates of Kirby-Julith ; 4tA, a 
second band of calcai'cous slates with lower silurian fossils ; and 
5(A, an upper scries of flags and slates, which reach to the neigh- 
bourhood of Ulverston, Tlio last beds are overlaid by strata of s, 
coarse composition, but which, in a section continued to Morecanibo 
Bay, do not shew any upper fossiliferous bands. 

Ireland and South of Scotland. — Some sections in the counties 
I of Waterford and Kerry, to which the author was conducted by Mr 
Griffith, are then briefly noticed. Ho afterwards shews that Mr 
GriflSth's present grouping of the older strata in the south of Ire- 
land is not only sanctioned hy tlie section, but removes the supposed 
anomaly of caj'honiferous fossils reappearing at different levels in a 
descending series. Tho silurian fossils of the north of Ireland, pre- 
paring for publication by Captain Portlock, are also noticed ; but it 
is stated that the sections of that part of the kingdom do not appear 
to connect these fossiliferous vocka in such a manner with the older 
formations, as to materially assist in their subdivisions or grouping. 
Mourne Mounlnim, Galtowai/ chain, ^c. After a few details on the 
physical features and minoi'al composition of Devonshire, Mr Sedg- 
wick describes the chain, extending from the Mull of Galloway to 
St Aib'n Jfead. The prcvaiVmj^ v.UvVo o^ Ww vo-w^B^X^tB i3tv^ <iE 
tho Mouciio MaunlaiiiE, is abjut l^E. tj 'E-i ciftiiux ^Vc v,>ii.(^-&K«a- 
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hood of protruded masEOS of granito. The Btnita conKist goneratly 
of a hard, fine or coarse gi'ojwaclie, passing occasionally into roof- 
ing-slates, and destitute of fossils, except in tlie finer schists in whicli 
the Graptolites foliaccas \i&s been found. The strata which break 
out from under the carboniferous basin of Girran Water in Ayrshire 
are next described, and shewn to contain many silurian fossils. 
Lastly, a synoptical table is given of the great groups, ranging from 
the carboniferous series to the lowest beds of the north of England, 
the classification being as follows: — \st, the Carboniferous series; 
Zd. the old red sandstone (Devonian system) ; 3rf, Silurian system ; 
4th, the Subsilurian, or upper Cambrian ; 5tk, the lower Cambrian, 
including the great groups of North Wales, between tljo Bala linie- 
Btone and the old roofing slates of Cumberland ; Gth, the lower Cum- 
brian or Skiddaw slates, and containing provisionally the ciiloritic . 
slates of Anglesea and Caernarvonshire. 



Proceedings of the Po^al Scollish Society of Aria, 
18/A October 1841.— Andrew Fyfc, M.D., F.R.S.E., Prea^ \ 
dent, in the cliair. 

PRIVATE BUSINESS. 

1. The Royal Cliarter of Incorporation of the Society was laid on J 
the table. 

2. The draft of the Laws of the Society, as altered and amended i 
by the Council, were read and considered, and, after some farther al- | 
terations, adopted. 

3. Ari'angoments relative to the Curatorship of tlie Museum 
mitted to the Council to consider and report. 

4. A letter from the Treasurer of His Boyal Highness PaiNCB 
Albert, K.G. &c., was read, aclmowledging his Royal Ilighness'd 
election as an Honorary Member. 

25/A October 1841.— Andrew Fyfe, M.D., F.R.S.E., Presi- 
dent, in the chair. 

pniVATE BIISiSESS. 

The Laws of the Society, as altered, amended, and adopted by the 1 
Society at last mooting, wore again submitted for approval, and were I 
finally adopted. 



Notice of the Meeting of the Italian Scientijic Association AeJ 
at Florence in September 1841. 
NoTBiMQ could ho ve gone off better t1iaTit\icTOiictms\\w 
L pttaiglit, and at wliich neatly OOO persons enioWeA vkeSmaovta.. "^■««*-'S 
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two British sal'jccta entered their uamps, among whom were R. Brown 
tud Mr Babbagc. I arrived here on the 14lh September, the day before 
the Congress assembled, and on emolling mj name received a card, on 
the presentation of nhiuh ull ihc public institutions of Florence vrere open 
to the members, with a amall boolc and map of the eitj, prepared and 
printed expressly for Ihe oecasion. On the 16th, the first meeting was 
preceded by a mass in music, performed In the church of Snnta Crocc, 
llic Florentine Pantheon, where all the savans and most of the aristocracy 
of Florence were present ; the cfFeet was very gmnd in the midst of the 
tombs of MnchiavelU, Michel Angclo, and Galileo, and surrounded by 
the ehefa d'uvvre of Giotto, Oaddi, imd the other founders of the Flo- 
rentine school of painting. From the eliurch we adjourned to the great 
hall of the Palazzo Vccchio, constructed for Che purpose of assembling the 
Florentine citizens during the Republic, and which, for nearly three cen- 
turies, had Dcscr witnessed so numerous an auditory. There, iu the pre- 
sence of the Gmnd Duke and his fiimily, the President, the Marquis Ri- 
dolfi] opened the business of the Congress by a very good speeeh, which 
elicited general and well-merited applause. This done, the members re- 
paired to another building, Ihe Museum of Natural History, to be pre- 
sent at the inauguration of the statue of Galileo, and to divide themselves 
into sections and name their officers. I must first of .ill say a few words 
respecting the Tribune of Galileo, The present Grand Duke of Tus- 
cany, Leopold 11., is one of the sovereigns of the present day who lias 
done most, compared with liis means, to encourage the arts and sciences 
in his state. Among other things, he has collected, at a very great ex- 
pense, not only every MS. of Galileo he eoidd procure, hut also those 
of his pupils, who formed the celebrated and too short-lired Academia 
del Cimcnto, ns well ns the instruments used by Galileo and his fol- 
lowers, and by ine.ins of which they founded the modem school of 
ejperiraental philosophy. Having done this much, Leopold II. deter- 
mined to raise a moaumcnt to his immortal countryman, and to inau- 
gurate it on the occasion of the Italian Association for the advance- 
ment of science nascmbling at Florence ; and to phicc in a tribune, de- 
dicated to GolJleo, every thing that had been collected relating to him. 
The Museum of Natnral History, which contains also the observatory 
and the cabinet of philosophical instruments, and which adjoins the grand 
ducal palace, was selected as the site of this temple to the cause of science 
in the person of Its greatest founder. It forms a beautiful tribune, with 
a mngnlfiecnt statue of Galileo in the centre, surrounded by niches, in 
which are placed busts of his pupils, and with presses containing tlie in- 
struments with which he made hia greatest discoveries. The walls are 
inhdd willi marble and jasper, a kind of work for which the Florentine 
aitiBts are so celebrated, and the ceilings painted by the first artiata of tho 
day, representing different events in the life of the Tuscan philosopher. 
Every thing that art and laste could effect to render the edifice worthy 
of its object Ima been done, and the result bos been admirable. 'Wliat 
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tlie world docs not know generally is i\\e great sacriGcc wliicli the Grand 
Duke has made for tiiia monument. I liavi; bcun assured that llio outlny 
liitlicrto (and there etill remains soineliiing to bo dont to complcto tlie 
tribune), amounts to L.36,000 Sterling, not including tlic purchase of the 
inanuseripts of Galileo above alluded to — what an example for more 
powerful sovereigns ! To return to the Cougresa, — it divided itself into 
fi':e sections, viz. Agriculture ; Medicine; Ceology, Mineralogy, nnd Geo- 
graphy ; Natural Philosophy, Mathematics, and Astronomy ; Zoology 
and Botany. The sccliona met at different hours ; those of Agriculture, 
Natural Philosophy, and Medieine being the most numerou/ily attended. 
The Grand Duke and his Duehess attended one or more of the sections 
every day without any state or ceremony. The greatest good humour 
prevailed at all the sections, and I tras astoniiihed to witness the great 
facility with whicb the Italian savans spoke on the most abstruse subjects. 
In the geological section we had some very good papers on Italian geo- 
logy, and several interesting discussions. I took some part in the latter, 
having, during my former joumeyings in Italy, attended much to the sub- 
ject, and I communicated at the first meeting a brief outline of Ross's 
brilliant discoveries in the Antarctic legions, which created subsequently 
a good deal of interest in Florence. On another occasion I gave a Ekcteh 
of the geology of the Andes, as compared with that of some other moun- 
tain regions, and especially with the Apennines by which we were sur- 
rounded. We had all the best Italian geologists present, viz. Fassini, 
Parefo, Savi, Sismonda, and Collegno. At our recommendation the 
Grand Buke has consented to found at Florence a Geological Museum, 
to contain a collection from every part of Italy, accompanied with sec- 
tions, maps, and every thing necessary to convey an accurate idea of the 
physical constitution not only of Tuscany, but of every other state of the 
Peninsula, He will pay all expenses and the salaries of curators ; and 
the different geologists will be invited to send duplicates of their collec- 
tions. His higlmesB lias consented to found a similar central museum, 
for the vegetable productions of Italy, which will contain an herbarium 
of its different regions. This generous conduct on the part of Leopold 'H, 
will give you some idea of the liberality and enlightened views of the 
sovereign of Uiis happy state, who, I may say without exaggeration, ib 
most sincerely beloved by all classes, from the peasant to the highest 
nobleman in his dominions. Our meetings continued every day, except 
Sundays, until the 30th, and every one saw their approaching tcrminatioa 
with regret. We geologists made some very pleasant excursions iu 
neighbourhood, and wherever we went, dinners were prepared for 
by the gentry of the vicinity. Towards the close of the Congress 
Grand Duke, who, during its continuance, had invited in parties of tWB" 
several of us to his table, gave a grand banquet at one of his villas a 
to Florence (Poggio Imperiale) to the whole Association. The dange 
State in which his eldest daughter then was (she died three days t 
mids), prerented his being present ; bat tlie great oiEccis of tbe Itouf 
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did tlic honourS] and nearlj one tliousnnd persons sat down to dinDer in 
the most perfect order. On the last dnj of the meeting u general assembly 
of the Italian members (foreigners not being allowed to vote) took place 
to fix (he place of assembling in 1843, in consequenec of the Ex-Empress 
Maria Louisa, who now governs Pntma, having' refused her sanction to 
the Association going to Parma, as pieviouslj agreed upon. Lucca was 
■elected, and the Duke of that principality lins given his consent. In 
1842 the Association will assemble at Padua, where I think it will meet 
a kind and hospitable reception, although we cannot expect to be treated 
as weliavu been here; but Padua, nevertheless, offers many facilities in i(a 
extensive university, and its environs liave raarj points of attraction for 
tlie geologist in the Euganean hills, and the tertiary deposits of the not 
far distant districts of Verona and Vicenia, whilst I believe that the Aus- ' 
trian authorities, fur from setting their face against the Association, as 
those of Rome and Naples have done, will do evciy thing to encourage 
it. A medal had been ordered to be struck to commemorate the Flo- 
rentine meeting, a ropy of which was given at its close to each of its 
members, in silver to the Presidents, Vice-Presidents, and Secretaries, 
and in bronze to the other members. In addition to this, the Grand Duke 
in his liberality had printed a new and enlarged edition of the acts of the 
Academia del CImento, and an illustrated description of the Tribune of 
Galileo, o[ both of which copies were presented to all membeta not Flo- 
rentine, on going for their passports, and have been given since to many 
of the latter. An account of the proceedings of each day, with a list of 
new members, was printed every morning and sent round to all the scien- 
xali, ond in a few weeks a large volume will be pubhshod containing the 
detailed proceedings of the Association. From Franco we had M. dc 
Blainville for a few days ; from Belgium the king sctit a formal mission 
in the person of Professor Morren of Liege, the botanist J and from Ger- 
many there were the venerable and excellent botanist Link of Berlin, Chat- 
pentier, the geologist of the Pyrenees, and of the modem glacier theory. 
Professor Mahlmann of Berlin, Mittermayer of Heidelberg, and others. We 
had also a few Americans, Greeks, and Spaniards, and a Spanish Ameri- 
can medical man. As to Italians, the number would have been greater 
had not the Roman and Neapolitan governments opposed the coming of 
their subjects. Several, however, eluded the prohibition, and amongst 
others Tenore the Neapolitan botanist ; as to Austria and Sardinia, every 
facility and encouragement were afforded to those who wished to be pre- 
sent on the occasion. The result of the Florentine meeting has been to 
bring Italians together after a lapse of some centuries, and to give an im- 
pulse to science throughout the peninsula, which, I am persuaded, will 
be attended by very beneficial result'. Wo know what have been the 
good effects of such ambula'ory meetings in Germany and Switzerland 
within the present century ; and in Italy, placed as its inhabitants are, 
under different governments, whilst speaking the same language, I think 
we are justified in anticipating equally profitable consequences, consideE- 
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*" lafr llie genius of the people, their past history as regards literature, 
science, and the arts, and the protection of the principal sovereigns, as 
already evinced by those of Auslria, Piedmont, and Tiiscnny. As to the 
immediate scientific results of the meeting, several very good papers were 
presented on geology, botany, and loology, and some very interesting re- 
searches on magnetism and mccbanics in the physical section. (^Letter 
from a Correipondtnl, doled Florence, October 18. 18410 

^B''Gharles Clouston.* I have kept a, register of the weatlier for tlie 

^Hjftst twelve years ; the latter half only in this parish, and tlie former 

^K'in the manse of StroDineBS, where there is no great ditference in the 

^^Uimatc. As the temperature and pressure of the atmosphere, tha 

^w^i'ection and foi'cc of the wind, with the state of the weather, were 

r ■' noted twice a-day, at 10 a.m. and 10 p.m., during all that period ; it 

wonld occupy too much space to insert the whole of tliat register 

here ; hut the following tables, shewing the mean state of the haro- 

Bieter and thermometer for each month and year, may be interesting, 

^^ as applicable to Orkney in general, and must be pretty accurate, 

^B 'being formed from extensive data. 

Vjsle skewing the mean montMy and annual height of the barometer, from 1827 
till 1838 inclusive ,- the tine below gheicing the mean of each month durinff 
that time, and the mean of the years. 



> From this clergyman's Statifllicnl Account of the patisb 
in Statistical Account of Scotland. 
vol. XXXII. no. LXIII. — JANVABY 1842. 
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Tjble iJicwinff the meiin monlhf// and annuiil tcmperaltire, from 1 627 SHV^ 
inclusive, mitk the nuan temperafure of'all these twelve years, vkich viag 
considered ike mean temperature of our climate. 
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Of tlie metooi-e, tiic polar lights are the most t-eniarkable hei-e, 
beinv often extremely brilliant and beautiful. 

The west or south-woBt wind is understood to be the atrongoat, and 
the stone and linio on that side of a house most eK[>osed to it, are 
generally the first to f^i-re way. A gale from that qiiartei- is fre- 
quently prognoKticated by the great swell of tlie sea, which rages even 
during a perfect calm. On tlus Bubjoct I take the liberty of repeat- 
ing an observation which I have made elsewhere.* " This great 
swell, or * Een.' as it is here called, generally indicates a storm in a 
distant part of the ocean, which may reach Orkney a day or two ai- 
torwards ; hence, on the wo^t coast, this great swell is eonsidered a 
prognostic of -west wind. From this we infer, ls(, that the agitation 
caused by the wind on the snrface of tho ocean travels faster than tlie 
wind itself; and, 2'i, that tho breeze begins to ivindwai-d, and takes 
some time to reach the point towai'ds which it proceeds, to leaward, 
which tends to overturn tho usually received theory as to tlie cause 
of winds. Sometimes, however, the distant stM'm wlijch causes thie 
agitation does not reach these islands at aJl," In i>roof of tliis, I niay 
mention, that, in August 1831, from the 9th to tho 13th inclusive 
tho great swell of the sea is remai-ted in niy register, every day being 
also marked calm, witli tho barometer liigh and tteady. Afterwarde. 
however, I learnt that on tlic 7tb and Otli of tliat month, there was a 
galo, in latitude 57° 21' north, longitude 13' 15' west, which damaged 
a vessel that put back to Stromness to repair, and on the 11th it be- 
gan at Barbadoea, and devastated that and other West India islands 
but the gale never i-cacLed Orkney, though its effects on tlw sea were 
GO conspicuous. 

Climate. — Our insular situation prevents the extremes of teiaj 



* OnidetotbeHJghlsBidBsaaUbaiaKotacoUiaD&i-q.cna. 
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tnre that arc felt in uontinenta of such a higli ktitudo, the Burronnd- 
ing ocean tempering tho heat of aummer, and tho cold of winter ; so 
that for nioro than 12 years, the thermometer has only onco fallen bo 
low as 18° of Fahrenheit, and the sndw does not lie bo long horo as 
in the more inland parts of tho south of Scotland, or, I believe, tho 
north of England. Indeed, the mean temperature of ovory month 
was above the freezing point, escept that of February 1838. Our 
moan annual tomperatupo is 46° 26', and tho moan height of tho ba- 
rometer 29.640, as will be seen from the annexed tables, but tho na- 
ture of our climate will be more correctly understood by comparing 
the mean tcraperaturo of each month, as there stated, with tliat of 
other places. Tho highest hill commands an estensivo yicw, not only 
of the west mainland, but of part of the north and south isles, and 
from it, and other elevated grounds near tho west coast, may be seen 
the hills of Hoy, terminating in stupendous precipices, and, in calm 
and clear weather, those of Sutherland in the diatance, Btretchinj^ 
out towards Capo Wrath, add much to the beauty of tho scene ; but 
during a storm from tho west it ia awfully grand. The huge accu- 
mulations of water that then roll after each othor, foaming with ter- 
rible violence to the shore, impress the mind with their irresistible 
power, and might well give a stranger a fooling of insecurity, and 
when they dash thomsolves against tho precipice, it seems half sunk, 
ibr a time, like a wrecked vessel amid the waves ; sheets of spray are 
thrown far up into the air, and carried over all the country, making 
eprings a mile from the coast brackish for some days, and encrusting 
every thing with salt, oven fifteen or twenty miles oif. I am told 
by those living a few hundred yards from the spot, that tho floors of 
their cottages are Kliakon by the violence with which tho waves strike 
tho crags ; and I havo seen innumerable sea insects alive on their 
summits, and even a limpet adhering to them after sucli a storm ; 
also numerous fragments of tho slaty stone, somo of tliom a foot long, 
wliich had been whirled into the air, and had penetrated s 
into the soil in falling. 

Our climate, in short, is more remarkable for dampnei 
than for cold; the atmosphere being often loaded » 
winter, and moistened with tho constant evapor 
Pulmonary and rheumatic complaints seem to be 
this peculiarity of tho climate ; and on our s 
changes of weather, some cases of cramp may a 
dampness ; and a neighbouring clergyman, wl 
of voice, has, more than once, been immcdia 
Edinburgh. Dyspeptic complaints arovery'b 
Eontry, but tliej~ are fiobabljr cauBQcLb;) li'^'%^ 
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Electrical Light on BayoneU, ^e- — An officor of the AlgeriiKB* 
army, sent a not« relative to certain unusual phenomena of electricity 
observed in Africa. Duriog a. violent storm on the 25th of Septem- 
ber 1840, he had observed that the arms of the mon, when piled in 
stands, exhibited no symptoms of the electric fluid playing about 
them ; but wLod the men cari'ied them, the points of the bayonets 
were strongly luminous, not, however, giving out any sparks. The 
drops of rain that fell during tho storm on the beards and mustachios 
of the men, remained hanging from them in a state of phosphores- 
cence. When tho hau* was wiped, the phenomenon ceased ; hut was 
renewed tlie moment any fresh drops fell on it. — Literary Gazette, 
No. 1269. 



■' On the Corpuacks of the Blood." — By Martin Babky, M.D., 
F.E.SS. L. and E.« 

After remarking that no clear conception has hitherto existed of 
the mode in which the floating corpuscles of tho blood conduce to 
nourishment, tho author states that he iias found every structure he 
has examined to arise out of corpuscles having the same appearanco 
as the corpuscles of the blood. The following are tho tissues which 
he has submitted to actual observation, and which have given the 
above result, namely, the cellular, tlie nervous, and the muscular ; 
besidos cartilage, the coats of blood-vessels, several membranes, tho 
tables and cclk of the epithelium, tho pigmentum nigrum, the ciliai-y 
processes, the crystalline lena itself, and even the spermatozoon and 
the ovum. 

The author then traces the nucleus of the blood -corpuscle into the 
puB-gobule ; showing that every stage in the transition presents a. 
definite figure. The formation of the pus-globule out of the nucleus 
of the blood -corpuscle is referable to the same process, essentially, as 
that by means of which tho germinal spot comes to fill the germinal 
vesicle in the ovum. This process, which, in a fei'iner memoir, he 
had traced in the corpuscles of the blood, he now shews to be uni- 
versal, and nowhere more obvious than in the reproduction of tho 
tables of the epithelium. The epithelium -cylinder seems to be con- 
stituted, not by coalescence of two objects previously single, as has 



• The Memoir of which the ahove is a nolica, was read before thi 
Society of London in June 1841. 
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been EuppOBed, but hj diviBion of a previously single object. Certain 
ol^ecta, called by the author pi-imitive disai, exhibit an inherent con- 
tractile power, botb when isolated, and when forming parts of a larger 
object; an incipient epithelium -cylinder having been observed by 
him to revolve by this means. Molecular motions are sonietimeH 
discernible withio corpuscles of the blood. The author has noticed 
young blood-corpuscles, exhibiting motions, comparable to the mole- 
cular, and moving through a considerable space; and ho has met 
with tho nuclei of blood-corpuscles endowed with cilia, revolving and 
performing locomotion. In his first paper on the Corpuscles of the 
Blood, he described certain instantaneous changes in form which he 
had observed in blood -corpuscles, and afterwards expressed his belief, 
that these changes were referable to contiguous cilia, although he 
had not been able to discern any such cilia. He now states that . 
subseq^uent observation inclines him to think that these changes in I 
form arise from some inherent power, distinct from the motions oe- } 
casioned by cilia. Tho primitive disc, just mentioned, seems to cor- i 
respond, in some instances, with the " cytoblast" of Schleiden. Thu< 
the very young corpuscle of the blood is a mere disc ; but the oldor-l 
corpuscle is a Cell. The author minutely describes the mode of origin'! 
of the pigmentum nigrum ; shewing that it arises in a similar man-~''J 
ner in the tail of tho tadpole, and in tho choroid coat of the eye. Ho i 
had before described the Graafian vesicle as formed by the addition I 
of a covering to the previously-existing ovisac ; this covering, he>1 
afterwards stated, becomes the corpus lutoum. He now confirms: 
these observations, with the addition, that it is tho blood-corpuscles 
entering into the formation of the covering of the ovisac, which give 
origin to the corpus luteum. The spermatozoon appears to be com- 
posed of a few coalesced discs. The fibres of the crystalline lens are 
not elongated colls, as supposed by Schwann ; but coalesced •wHs, at 
first arranged in the same manner as beads in a necklaf 

The author concludes with the following recapituli 
nucleus of the corpuscle of the blood admits of bei' 
pus-globule. 2. The various structures arise out 
ing the same appearance, form, and size as cori> 
3. The corpuscles having this appearance, and 
tures, are propagated by division of their nucl( 
of the blood, also, are propagated by division o 
minuteness of the young blood -corpuscles is s 
they are to be found in parts usually coasic 
nioable by red blood. 
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In a poatsoript, the author adds, that hlood found in the hearth 
modiatelj after death by blooding, proEOnts incessant alterations in 
the pOBiUon of its corpuscles. Among these, when a single corpnscle 
is examined vory attentively, it ia seen to change its form ; and the 
author is disposed to think it is this chango of form that produces 
the alterations in position. The chajiges in form are slight, compared 
with those previously described by him as observed in blood else- 
where, and are not soon without closo attention. The motions re- 
semble those called molecular ; and in the minutest corpuscles, which 
are mere points, nothing besidos molecular motion can be discerned. 
It may bo a question, the author thinks, whether molecular motion 
differs in its nature from the motion of the larger corpuscles just 
roforrod to. The division of the blood-corpuscles into corpuscles of 
minuter size, though apparent in blood from either side of the heart, 
has seemed more general in that from the left side ; which, it is sug- 
gested, is perhaps desei-ving of notice in connection with the Bubjeet 
of respiration. 



Semarks on the Freeting of Water.-— By Professor Kbibb of 
Gotha.*— On a previous occasion I had an opportunity of repeating 
Professor August's observation on the freezing and non-froezing of 
water in vacuo,^ by moana of a beautiful double water hammer which 
our cabinet received from the collection of Duko Ernest II. This 
instrument had remained many winters quietly hanging in a shut-up 
cabinet, but, in the Eovore winter of 1829-30, it was unfortunately 
frozen in two, and the ice and water fell out ; so that I hod no op- 
portunity of remarking the nature of tho former. I cannot say what 
temperature caused this to take plaeo ; for, as my house is not in 
communication with the collection of instruments, several days often 
elapse without my visiting it. 

I had at another time an opportunity of making an interesting ob- 
servation on the freezing of wator in the ease of an electric light 
apparatus, which, during a very cold night, had stood not far from 
tho window of a cold room which was never heated. The fine glass 
ball, about eight inches in diameter, was entirely filled with water, 
and I imagined that by the morning it would certainly be broken in 
two. But, on the contrary, it was entire, and the wator perfectly 
pure and liquid. I opened carefully the cock, and allowed some 
water to escape, so as to provide space for expansion whan tho re- 



* From Foggendoifs Aunulen. 1811. No. 4 
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mainiiii; water eIiouM freeze. I then took tlic ball cautiously be- 
tircen my hands, and uarried it slowly into the neigliboui'ing worm 
rooni. I had scarcely entered it when a. portion became frozen, and 
the whole was filled with a muEtitude of small icy needles. Here, 
then, the slight movemeDt, notwithstanding the warmth of niy hands 
and of the air of the room, was sufficient to causa tlic freezing, inas- 
much as the requisite expansion of the wat$r now mot witli no ob- 
stacle. It seems probable that tho rosistance of the glass when the 
globe was full, prevented the freezing during the night. 

It appears to lue a circumstance worth noticing in the observation 
of Professor August, that the ice in the broken tube waa entirely 
free fi'oni bubbles. This does not agree with the observation of 
Lichtenberg, who allowed water to freeze in vacuo under an air-punip, 
having as much as possible romoved all air from it by boiling and es- 
hausting, and, instead of solid ice, obtained a fi'ozcn froth-like mass 
{Erzleben Naturlehre, 6th edition, p. 361.) This matter deserves 
the more to be further investigated, booause, according to the obeer- 
vations of Hugi ^NaCurhistorisclw jilpenreise, p. 224), during the 
melting of ice, tlie bubbles did not give the smallest vesicles of air, 
and therefore could not, as rrefessor August supposes, bo attributed 
to the absorbed air.* 1 



New Mitsical Instrument, — la a very recent report given in to tho 
Academy of Soionceaby a joint commission of that body and the Aca- 
demy of the Fine Arts,t there are the following remarks by M. Se- 
guier tho reporter : — The commission are most ansious to assure to 
M. Isoard, an artist so worthy of eommendation for his knowledge of 
acoustics, and for his perseverance in applying it to useful purposes, 
the honour and the fruits of the invention of his new method of pro- 
ing sounds. It is not to a lucky accident that hie invention is to 
bo ascribed ; in its present state bo remarkable, it is yet, i 



' In Hugi'u Travels, there arc interesting deluls lef 
glacier ice- TUe occurrence, in ice, of tlia geomclric 
:, stratified (botli kinds], jointed, anil venigei 
excite no snrprise, when we recollect that ice is a mis 
capable of taking on the structures observable in 
nasscs of which the earth is composed. — £^niTOP 
t This commiasion consisted of the fbUowiaf 
nz. MU. Cherubini, Berton, HolL^vy, Curafli, bi" 
of the Fine Arts ; and MM. Arago, Faiasunt, 
let, Fouillct, and Seguier, of the Academy of 
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dostined to produce tlie most powerful musical effects. A mechani' 
ciftn by profession, being a nianufacturer of steam-engines in the es- 
tablishment of Chaillot, H. Isoard wag led b; an irresistible fondnees 
for music to attend the lectures of M. Savart, and it is from that rich 
source of information that he has derived his knowledge of the theory 
of vibrations ; and from listening to these fertile instructions on the 
application of such theoretical views that he has deduced the possibi- 
lity of impressing on a string powerful vibrations, causing it to per- 
form the part of the reed of a wind-instrument. The novelty of the 
contrivance excited the surprise of the professor, and the estent to 
which it might bo carried immediately struck his acute perception. 
The ingenious artizan, who hod been his assiduous and attentive 
pupil, became his friend ; and I recollect with pleasure having been 
admitted by M. Savart to partake in his sympathies, and more tJian 
once I was a witness of the warm interest with which ho was inspired 
by the undaunted mechanician who, in the pursuit of his object, aban- 
doned the sure resources of his profession, sacrificed every tiling he 
had acquired by hia toil, and sold piece by piece his furniture and 
even his tools. The talented professor of acoustics warned his pupil 
of all the difficulties of his undertaking ; and it is only now after ten 
years of constant and expensive experiments, that he presents the 
feeble but interesting specimen of the effects which will one day bo 
produced by the application of the new method of producing sounds. 
To convert the ordinary vibration of the string of a piano into a 
powerful soimd of a wind instrument, all that M, Isoard does is to 
place under the strings a moveable case, divided into as many com- 
partments as there are different strings which he wishes to cause to 
vibrate. Each compartment communicates with a common port-vent 
by means of a valve. The air, compressed by double bellows, is 
stored in a special magazine ; and it is admitted at the proper time 
into each compartment by means of the opening of the valve upon 
touching the key. The emission of the air, thus introduced for the 
purpose of continuing and augmenting the vibration of the string, 
takes place through a longitudinal slit in which the string may be in- 
serted at will. We say intentionally, that the string struck fay the 
air continues tovibi'ate; for M. Isoard, like his predeeessoi's in 1790, 
has had to contend with the slowness with which certain strings com- 
mence their vibration ; like them he has been able to triumph over 
the obstacle, but by a very different means. The much more simple 
mechanism of the hammer which strikes the string, has been preferred 
by him to tho very ingenious but very complicated apparatus whli 
rubs the string in order to cauaeHts vibration to commence. 
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The choice of the hammer is happy, bocauES it aifforde M. IsoSii'd 
the real advantage of restoring to hia strings their original sound ; 
. by lowering^ the moveable case, the string being stmck when out oi' 
the slit where it receives the action of the air, emits onl; the sound 
of the piano. He can then, by means of a Himple pedal, which raises 
or depresses the air-case at pleasure, suddenly change the nature of 
the sound of the instrument, and this power oifers numerous resources 
for varying the musical effects. "Zj dividing the air-caso into several 
portions separately moveable, each including an octave, it would be 
easy to combine tlie two kinds of sounds ; for example, the sound of 
the piano might be retained for the high Btrings, and that of the reoda 
given to the low strings, or vice versa. 

The poverty of the artist has prevented him from presenting to 
you his work realized according to his designs, and he has been obliged 
to submit it attached to a very poor piano. Ho regrets exceedingly 
being unable to allow you to hear a much more powerful instrument, 
but he feels confident that in the rudiments of so incomplete a speci- 
men, your sagacity will recognise its fundamental principle. — (Comjih 
Rendus, vol. xiii. p. 969.) 
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Liit of Patents granted for Scotland from 22d September to 
22d December 1841. 

1. To Thomas Oore of Mouclieslcr, In the county of Lancaster, mocliine. 
maker, " certaiu imptovenienls in machinery or apparatus for roving, spin- 
ning, and doubling cottou, eilk, wool, and other fibrous materials ."^24 Ih 
Soptember 1841. 

2. To Jambs WAttRGK of Montague Terrace, Klile End Road, in the 
county of Middlesea, geotlemanj " an improved machine for makEng screwa." 
—30th September 1841. 

3. To George Ekqlakd of Westbury, in the county of Wilts, clotliier, 
" tmpiovemeats in weaving woollens and otiier fabrics, and for twisting, 
epooling, and warping woollun and other fabrics ; also for improvements in 
the mBnufacturo of woollen doe-ekina."— 30th September 1841. 

4. ToWiLLiiMCHcncHof Birmingham, in the county ofV 
tieman, " certain improvements in hooka and eyes, and ' 
manufacturing the samo." — 4th October 1841. 

6. To Joseph Milleb of Monastry Cottage, Ea; 
county of Middlesex, engineer, " on improved arranc 
of certain ports of steam-engines used for steam ] 
1841. 

6. To Jobs Tarlev of No. 3 Bayswater Ti 
VOfc. X&XU. SO. LXUI. — JANUUfS 1( 
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poimty of Hiddleiox, artiEt, "an improvement in curriagoB." — 11 Ui C 

ber IB41. 

7. To John Barvisb of Siunt Mnrlin's Lane, in the county of Middlesex, 
cbmnoDieter maker, and Alexander Bsin of Wigraore 8lreet, in the said 
county of Middlesex, mechanist, " improvements in tha nppUcation of mov- 
ing power to clocks and time-pieces.'' — ISth October 1G41, 

8. To WcLLiAM Craio, engineer, Kobbbt Jinvrs, ropo-makcr, nnd 
Jahgs Jabvie, rope-malier, all of Glasgow, in the kiogilom of Scotland, 
'' ccrtun improvements in machinery for preparing and spinning bemp, flai, 
wuol, and otlier fibrous inalerials.'' — 19th October 18-11. 

n. To William Eowaho Newton, of tha office for Patents, G6 Chancery 
Lane, in the county of Middlesex, ci^-il engineer, being a communication 
from abroad, " certain improvements in tlie manufacture of fuel.'" — 10th Oc- 
tober 1841. 

10. To FLoaiDE Heindbiickx of Fenclmrch Street, in the city of Lon- 
don, engineer, " certain improvements in the construction and arrangement 
of fire-places and furnaces applicable to various useful purposes." — 20th Oc- 
tober 1041. 

11. To Joseph WniaaT of OariBbrook, Isle of Wight, mechanic, "im- 
provements in appamtns used for dragging or skidding wlieela of wheeled- 
carriages."— 27th October 1841. 

13. To RoBSRT LoQAN of Blackbcath, in the county of Kent, Bsqulro. 
" improvements in obtaining and preparing the fibres and other products of 
the cocoa nut and its husk." — 27th October 1811. 

13. To Joseph Chisild Daniel of Tiverton Mills, near Bath, "improve- 
ments in the manufacture of manure, or composition to be used on laad as 
manure."— 27th October 1Q41. 

14, To Ai/FBBD Jbpfbgt, late of Prospect Place, Now Hamplfln, in the 

county of Middlesex, and now of Lloyd Street, Pentonville, in the same 
county, " a new method of defending the sheathing of ships uul protecting 
their sides and bottoms." — 27th October 1841. 

16. To William Nbilbon, builder, residingin Glasgow, and David Ltcm, 
builder, residing in Tcadeston of Glasgow, both in the county of Lanark, and 
PBTEnM-ONiEjOngineer, residing in Kinning Place, Gliisgow, in theconnty 
of Bonfrew, all in Scotland, " a mode or modes of, or an improvement or im- 
provements in, cutting, dressing, preparing, and polishing stones, marble 
mid other substances, and also in forming flat or rounded mouldings and 
Other figures thereon,"— 29th October 1841. 

IC. To James Whttelaw of Glasgow, in the county of Lanark, and 
James Stirrat of Paisley, in the county of ItenfVew, mannfacturer, " im- 
provements in rotary machines to bo worked by water." — 3d November 1041. 

17. To Maetyn John Eodehts of Brynycaernn, in tho county of Coer- 
JDarifcen, gen tieman, and Willi am 'Bno'WBo'iv.WtA'j rtG\as'{ii-« .■nxooJasiit, 

^ utjnovements in the proccy ol djeVngvcrioiiB to&IiAai&i'wV'^Mdbe ■Jon vim ' 
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material of ■vrooi, eilk, flax, hemp, cotton, or olhcr similnr flbrovs aulKtimces, 
or the snrae substances in any stage of manufaclure, and in tho preparation 
of pigmsntB or painterB' colors." — lOtb November 1641. 

18. To John Ankeb of Plymouth, in the county of Devon, painter, "a 
DOW and improved method of making paint from materials not before uaed 
for that purpose. "-— 12 tb November JB41, 

IQ. To William Palhek of Sutton Street, Clerkenwell, in tho county of 
Middlesex, manufaetarer, being a communication from abroad,aud partly I^ 
iuvenlion of bis own, " improvements in tho manufacture of candles. ''—■ 
17tb November 1841. 

SO. To Obobob BEfjT Ollitakt and Adax Howabd, of Moncbostcr, 
mill-wrights, " certfun ImprovementB in cylindrical piinting mncbincry, for 
printing culicoeB and other fabrics, and tlie apparatus connectsd therewith, 
which is also applicable to other useful purposes." — 17th November IBll. 

21. To JouH SxEWiBDof WolverliomptoD, jn the county of Stafford, Esq., 

'' certain Jiuprovemeuta in the construclion of pianofortes." — 32(1 November j 
1811. 

22. To QBonoE Lowe of Finabury Circus, in the city of London, civil J 
engineer, " improved methods of supplying gaa uudcrcertoin circumstancss, I 
and of improring its purity ottdilluminatingpower," — 24 tli November 1311, 

23. To William Edwakd Newton, of the office for patents, 6C Chan- I 
eery Lano, in the county of Middlosei, civil -engineer, being a commonica- 
tion from abroad, " certain improvcmenU in tho production of ammonia."-— j 
Ist December 1841. 

21. To Jambs Balderston of Faialcy, in the county of Renfrew, oiann* 
facturcr, "certain improvements in machinery, or apparatus for doubling, ' 
twisting, twining, and finialung cotton and other fibrous aubstances,"— 7tb 
December 1811. 

25. To James Colman of Stoke, Holy Cross, in the county of Norfolk, 
Btarch-mannfacturcr, " improvements in tho manufacture of starcb."- 
Decemhcr 1811. 

2G, To ALBXAtfDBR Parkeb of Birmingham, in tlio county of "S 
artist, " certain improvements in the production of works of art In metalJI 
electric deposition," — IDth Beccniber 1641. 

27. To William Ibvino of Prince's Stroot, Rolherhitho, in the 
Surrey, gentleman, " improvements iu the numnfucture of teieka 
—10th December lail, 

2Q. To Gbdbob Hickbs of Huddersfield, in the county o- 
■■ an improved macluao for cleaning or freeing wool and othe 
rials, of hurs and other extraneous substances.'' — IDlb Dece 

20. To JoaEi'B Neediiam Tayleu of Devonport,in Uie 

a post-captain in llcr Msyesty's Navy, " a certain metl 

tboJs of abating or lessening the shock or force of tb««. 

lakes," or rivers, and of reducing tliem lo the com^nsitXi'v 

by the term, "broken water," wMH^Kitclis ptCTca^Av 



^ lak( 
^Ljbto< 
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and incroosing Ibftdorability of, brcakw>itor«,iiiole'licad8, piers, fortificaA 
ligUlhoaecB, docks, wharfs, Innding-placeB, embanknients, bridges, or pontoan 
taidgoB, and also of addbg to tlio Bccnrily and defence of h.irbours, road- 
Bte*da, anchorages, and otber places csposcd to the violent action of the 
wavel."— lUh December 1841. 

30. To EoHEKT Holt of Manchester, in the county of Lancaster, cottoa 
Bpinner, and Eobinbon Jackson of ManclieBter, aforesidd, engineer, " cer- 
tain improve men tB in machinery or apporatas for the prodoction of rotnr; 
motion for obtaining mecbanical power, which said itnprovemcnta are also 
applicable for raising and impelling fluids," — JItb Docember 1841. 

31. To WiLLiAii HiLi, Darkeb senior, and William Hili. Darkbx 
jimior, both of Lambeth, in the county'of Surrey, engineers, and WiLtiAH 
Wood of Wilton, in llio county of Wilta,carpet-mttnufactnrer, " ccs't&iii ira- 
provomeDtB in looms for weaving." — Hth December 1841. 

32. To Archibald TEMPLBTONof LancnBter,in the county of Lwicaster, 
silk-Hpinner, " a new or improved method of preparing for Epinnlng, eilk and 
otlier fibrous matcriala."— IGth December 1841. 

33. To JaIi[E9 Collgv Mabch of DumBtable, in the county of Devon, Bur- 
geon, " certain improved means of producing heat from the combustion of 
certain kinds of fiiel."- — ICth December 1B4I. 

34. To Chbistdpheb Dukont of Menli, in the kingdom'of Germany, but 
DOW residing al Mark Lane, in the city of London, gentleman, being a com- 
munication from abroad, " improvements in the manufiictuie of metallic 
letters, figures, and other dilvicea." — 16th December 1841. 

35. To MoBRis West Rdthven of Eothorham, in the county of york, 
engineer, " a new modo of encceaaing the power of certain media vben 
acted upon by rotary fans or otlier similar apparatus." — leth December 1841. 

36. To Hemiy AuGUBTua Wells of Regent Street, in the county of \ 
Middlesex, gentleman, being acommunicatiou from abroad, " improvements | 
in machinery for driving piles." — I7th December 1041. 



37. To Heset Booth of Liverpool, Esq., '■ improvements in the method 
of propelling vessels through water." — I7tli December 1841, 

38. To John IIall of Breezes Hill, Eatcliff Highway, in tho comity of 
Middleses, sugar-refiuer, " improvements in the construction of boilers for 
generating steam, and in tlie application of steam to mechanical power.''— 
17th December 1841, 

39. To Henhv Browne of Codnor Fork Iron Works, in the county of 
Derby, iron manufacturer, "improvements in the manufactnra of BteeL'^- 
ISth December 1841. 

40. To William Nf-wton of the offico for patents, OC Chancery Lane, 
in the county of Middlesex, civil engineer, being a communication from 
abroad, " certain improvements in engines to be norked by gas, vapour, or 
steam,"— 20tli December 1841. 
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On the Geological InvesUgaliong and Writings of Baron Alex- 
ander von Humboldt. By the late Professor Fhederick 
HoFFUXNN of Berlin. 

Alexander von Humboldt attended the Mining Acudemy 
of Freyberg simultaneously with Leopold von Buch, and, like 
him, he not only fully adopted Werner's views, but also en- 
deavoured to disseminate and confirm them by his otvn per- 
sonal observations. After finishing his studies,* his first years 
were devoted to raining, and from 1795 to 1797 he was Olier- 
liergmeister (Superior Director of the Mines) in the Fichtel- 
gelirge. Among the geognostical investigations which he 
prosecuted at that period of his life, tlie discoveries regarding 
the magnetic properties of certain mountain rocks are remark- 
able, and more especially his examination of the magnetism of 
the serpentine of the Heidberg near Zell, which attracted th^ 
attention of naturalists. He afterwards made his first jom 
in the Alps along with Von Buch, and then accompanied li 



* Baron numboldl ivaa lioni nt Eerlio on the Htb Septemb' 
Kliidjcd at Ortttingen und Fraukfort on Uie Oder. He alsorei- 
lions from Biiscli at the Commerpial Academy of Hamljiiie 
niada a journey, in company with G. Focster, to theltli 
England. The tot eGsoy by Iiim with whicli we are acqi 
genious disEcrtalioQ on the baaalts of the Bhino, dnlital4)(> 
publiiihed at Bninswickia 1730. It is entitled J/Enfmbgri* 
iibersjaoeB''inUeamRhein, Edit. 
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and Gay-Lussac to Vesuvius. \Ve find, however, that coi 
ratively little was then done by him in the way of special 
geognostical observations, for he was occupied to a mucii 
greater extent with the general consideration of the natural 
sciences connected with physical geography, and no subject 
of this description escaped him. No one has succeeded in so 
high a degree as ho has done, in mastering and extending all 
the branches of that science. Soon after he had an opportu- 
nity of personally studying nature, he was attracted by Geo- 
gnosy, and more especially by some of the more important 
problems which are of the greatest moment for enabling us to 
form an opinion regarding the relations of our globe at the 
earlier periods of its existence. 

The subject which chiefly occupied his attention, was the 
change of climate (vhich tJie earth must have undergone du- 
ring the periods that preceded our epoch. It is well known, 
that, in the different layers composing the crust of the globe, 
tliere occur remains of races of animals and vegetables which 
have successively existed and become extinct ; and that their 
forms correspond most nearly with the species of tropical 
climates, theu' whole organLaition proving that there alone 
they could flourish. We do not yet know over what extent 
of our earth these primeval organisms were distributed, but 
of this much we are certain, that many of them are met with 
in comparatively very high latitudes, in the temperate zone, 
and near the Polar regions, where they never could have 
flourished if the climate had not at that time been very ami- 
larto that of the tropical zone at the present day. 

Various attempts have been made to explain this remark- 
able phenomenon in a manner consistent with nature ; and, as 
the distribution of heat on the earth's surface depends on the 
elevation which the sun attains above the horizon at each 
place, it has been assumed from an early period, lu order to 
resolve the problem, that there formerly subsisted quite a diff^- 
ent relation from the present one, as regards the position of the 
earth in reference to that of the sun. Instead of the plane of 
the ecliptic (the course of the earth round the sun) being, as 
at present, inclined at an angle of al)out 23^" to the plane ef 
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the equator (whence it follows tliat it is only at places wliicli 
are within the distance of 23i° from the equator that the sun ac- 
quires a perpendicular position, and can exercise its greatest 
heating power), it was assumed that the reciprocal inclination 
of the two planes had formerly been different. It might of 
course have been either greater or smaller, and consequently 
two extreme cases are possible, which ser\'e as the explanation 
of all the remaining intennediate ones. The planes of the 
ecliptic and the equator could either at one time have been 
perpendicular to each other, or tbej could have been identical. 
In the first case the sun would stand perpendicularly over 
each point of the earth's sm-face successively, and twice a year, 
and it would do so over the poles themselves, and would thus 
produce at each point a tropical summer ; but it would also, 
upon the same supposition, not rise at all dui'ing a certain 
period of the year at any part of the earth's surface, except 
only at the equator. All these places therefore would liave si- 
multaneously a more or less continued real polar winter. Thus 
this division of the seasons would by no means correspond with 
the nature of our tropical climates. But, supposing that the 
plane of the ecliptic was the same with that of the equator 
(as was considered probable by the ancients, who thought that 
this cause bad produced the condition of perpetual spring 
which they supposed to have primarily existed), we would of 
course have had the sun visible at the equator from all points 
of the surface of the earth ; day and night would thus have 
been of equal length in all portions of tlie earth (with the 
exception of the poles, where there would have been perpetual 
twilight), and every distinction of season would have ceased. 
lender such circumstances the sun with us would never t 
higher than 37i° above the horizon, while at pre 
to 61° in summer ; we should throughout the ft 
the low temperature of our equinoctial pt 
northern localities would be constantly dri 
tlie tropical zone, its products would tlouri. 
much smaller distances from the equator 
Hence it is clear that the climate of < 
be explained by an altered position of ttU> 
the earth. The assumption of suA ft «A 
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much tile more daring, inasmuch as astronomical Veason^ also 
are. much against its probability ; for, if a certuin alteration in 
the obliquity of the ecliptic has reitlly taken place. La Place 
has proved that it was confined within fixed and periodically 
recurring limits, which he, agreeing with De Lambre, believed 
he might assume to be about 1^ 29'. Another supposition 
which has been advanced to explain this problem is just as 
inadmissible, that the axis of rotation of the globe has been 
ehanged by a sudden shock ; fur that such alterations caimot 
have been of magnitude, at least since the time when our 
earth was consolidated, is proved by the flattened form at the 
poles. 

A. von Humboldt believed, therefore, that in order to solve 
this problem, We must proceed from quite another basis, and 
he developed his ideas in an important paper on the disen- 
gagement of Caloric considered as a geognostical phenomenon. 
(Utber die Kntbiiuliui^ lies JFannestoffk ah Geoffnoslinc/ies 
Plidnomen belrach/el* ) He directed attention to the fact, 
that the original deposition of mi ghty_ mountain masses pre- 
supposes the evolution of a large quantity of free caloric ; for 
a body cannot pass from a state of solution into that of com- 
pactness, without -at the same time losing a cei-tain quantity 
of its heat, which was necessary to presene it in its previous 
condition. This heat set free must naturally have been com- 
mimicated to the nearest strata of the atmosphere. In 
his elucidations he proceeds from the fundamental principle, 
that all portions of the earth must have been dissolved in a 
common chaotic menstruum, whether that was in a liquid 
or an elastic (gaseous) condition. The first precipitation 
(produced by unknown causes) being regarded as given,' 
had, by the consolidation of large masses, produced a consi- 
derable development of heat; this heat caused evaporation, 
and consequently a diminution of the volume of the liquid 
resting upon consolidated mass. Repeated precipitations 
were the result ; with each of these the temperature was at 
the same time elevated ; in fact, they would have continued 
to go on with constantly increasing rapidity, had not the ac- 

• Von MoH-fi Jfhrhvcl, dn- B.-»j-i';,.l-ni\iUiiiu.„h, iii. p. I_15, IJM 
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' tive evaporation filled the atmosphere with vapoiors of the 
most varied description. In this way it exercised a much 
greater pressure on the closely covered solution than pre- 
iously, and hindered ita'ra|Hd vaporisation; the solution 
must have acquired a greater heat ere new precipitates could 
be produced, and the separation of its constituents must have 
takea place more slowly. By this supposition was explained, 
in avery ingenious manner, the highly crystalline condition of 
the older rocks, which were formed at a lower temperature, 
and the more earthy, imperfectly crystalline aspect of all 
newer formations, which were separated more rapidly at a 
higher temperature. The heat arising from these events 
must for some time have produced, at all parts of the earth's 
surface, a climate similar to a tropical one, which disappeared 
so soon as the heat developed was lost by radiation and dis- ■ 
persion in space, and remained only for that portion of t 
surface in which the position of the sun rendered possible tU 
continuance of a considerable development of heat. 

This able view has this great advantage, that we do noj 
require, as in those mentioned above, to introduce violeM 
means for explaining the phenomena. Farther, ■ it agt 
extremely well with the knomi laws of the phcnomenaof 
nature, as these are exhibited in fluid bodies when they pass 
into the solid state ; and this is certainly a great recommenda- 
tion. However, we can, by a general consideration of tho 
phenomena presented by nature, very easily convince our- 
selves that it is not sufficient as an explanation in the 
just described. It is certain that the greater portion of ^ 
deposits which resulted from the general mass of water at 1 
different periods of the formation of the crust of the 
and which furnished the stratified rocks, were mor-" 
ehanical than a chemical nature. The immense! 
formations of sandstone and conglomerate are" 
parts which were formerly suspended and not di 
water. The masses of clay belonging to them 
the slate clays of the coal formation, the sIs' 
newer sandstones, are evidently chiefly the i 
stniction of the previously existing veryfeUf 
which, by decomposition, are partially convei 
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claybeforeoureyes. Itisonlyinascattered and isolated manner ' 
that wc find in them traces of chemical action in the siliceous 
nature of the uniting basis, or in the crystalline-granular de- 
posits of quartz. The originally chemical formation of a large 
portion of the mountain masses of limestone is more probable, 
because that rock is deposited at present in a similai' way 
from solutions in carbonated waters ; nevertheless, very many 
of them also, such as the limestones rendered impure by clay, 
resemble so perfectly the strata deposited by mechanical 
agency, that we cannot avoid regarding them as formed in a 
similar manner. We thus find, therefore, that the deposits 
produced in a chemical way are reduced to comparatively a 
very small portion of the crust of our globe, and these can 
have contributed but little to the elevation of the tempera- 
ture of the ancient world ; for, a more close investigation 
proves that these, as well as all other deposits, at least all the 
finer mechanical deposits, must have been formed vei-y gra- 
dually, and during very long periods. The occurrence of re- 
mains of plants and animals in the strata of the crust of the globe 
affords incontrovertible evidence on this head ; thuswe generally 
find in Umestone rocks the shells and zoophytes in whole beds 
together, and in all periods of life next one another ; we find 
also broods of shells in the cavities of coral reefs, pholades in 
the hollows bored by themselves, and all these contained in 
regular strata. Hence, undoubtedly, a very long period must 
have elapsed while these strata were in the course of being 
deposited, and while they enveloped throughout a long time 
the bodies of animals of many successive generations, which 
had existed in a state of undisturbed development. Thus, also, 
the rocks of the coal formation contain in certain strata, in the 
greatest abundance, the products of a vegetation contempo- 
raneous with themselves, in a full grown state; colossal, and 
partly upright trees, must thus have had to perfect their growth 
previous to the deposition of the clays in which we find their 
individual portions at present enveloped. Hence it appears, 
that, though we should admit in its fullest extent the che- 
mical mode of formation of rocky strata, yet the influence of 
the heat developed by deposits can have been of very littlsis 
moment. 
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But another consideratioii comes here to be taJien into ac- 
count. ^VTien Humboldt elacidated the above view, he as - 
Bumed the fundamental principles of Werner, that all the older 
crystalline rocks, such as granite, had been likewise produced 
by deposition from water ; but we now know that these could 
not have been formed by the action of water, and we have thus 
to separate such substances fi-om the series. As, however, these 
rocks have been produced by volcanic action, although we lose 
them asasupport of the theory by precipitation, there is opened 
to us another and more powerfiil sourceof heat, arising from the 
eruption of large masses of burning matter, and from the dis- 
engagement of their accompanying hot vapours. These phe- 
nomena have, at dift'crent periods of the history of the earth, 
included at one and tlie same time a space of many thousand 
square miles ; and hence, in recent times, it has become a pro- 
bable opinion that the uniformly elevated temperature of the 
ancient world is to be ascribed to the much more vigorous 
activity of volcanic agency ; nay, even Humboldt himself has 
been one of the first to express openly this belief, and to argue 
in its favour. In the year 1823 he treats of this view in an 
extremely beautiful memoir on the structure and mode of 
action of volcanos. 

This last opinion as to the causes of the higher temperature 
which prevailed over the ancient surface of our globe, ap- 
proaches the remarkable hypothesis of Buffbn ; and it cannot 
be denied that it is much more capable of explaining the phe- 
nomena in question. Nevertheless, there is one fact which 
has hitherto defied all attempts to include it in this solu- 
tion of the problem. After the heat and the genoj^^luracter 
of the tropical climate had existed for i 
over a largo portion of the earth's sui 
minated by some suddenly occurring eveiiC 
that the elephants, buifalos, and rhinfu.-i 
riod inhabited Siberia, and s 
and especially the banks of the ''■ 
their soft parts, enveloped by the 
found. Hence, at a certain time 
full vigour and tranquillity, they Uf 
the inconceivably sudden occiUTi!" 
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nearly that which prevails at the present day in these r 
-The same thing is indicated by the beds of shells and corals, 
mid by the vegetable forms, which are found in the newest 
strata of the tertiary series ; for even their forms belong to a 
tropical vrorld, and they arc preserved witli as much freshness 
and integrity in their most delicate portions, as if they had 
been destroyed at the period of their fullest perfection, by a 
change of climate which they could not resist, at the last re- 
volution which has affected our earth. 

This suddenness of the change is not taken into account by 
Humboldt, in his suppositions regarding the causes of the i^ 
teration of temperature. According to his view, a successive 
diminution of the previously existing higher temperature, pro- 
duced by the gradual disappearance of the ciuantity of heat 
communicated to the atmosphere, must have taken place, and 
the products of a tropical climate must gradually have beea 
incommoded and enfeebled, and have been replaced by snch 
products as correspond with the present arrangement of th» 
climate. The largest portion of the former woidd liave befio 
extinct, and, at least in so far as regai'ds the more delicate 
forms, destroyed, long before they were covered by the saper- 
imposed strata. But there is no trace in the strata of the crust 
of the globe of such a gradual diminution of fitness for cer- 
tain forms, or of such a mingling of the products of the tropi- 
cal climate with tliose of the present distribution of the heat 
of the surface of the earth. Both races, tliat of the newest, 
and that of the immediately preceding ancient period, are 
sharply separated from each other ; and hence, also, one of the 
greatest naturalists of our time who has devoted himself to 
this subject, Cuvier,* has laid especial weight on this sudden 
occurrence of the last of the revolutions which have taken 
place on the surface of our earth. We thus at once perceive, 
that all attempts to explain this wonderful fact have been un- 
satisfactory, and that it must still he reserved for the future, 
as a problem of extreme importance, in the knowledge of the 
various events in the formation of our earth's crust. 

In the view promulgated by Humboldt, wc find the first 

'' DiKoiiri Fritiniiiiaire to llic RecLcrclics sur IcB Oeiiemcns FossiIi| 
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mention made of a circumstance which is rich in consequences, 
and well deserving of notice. This is the assumed condition 
of greater density (of increased pressure) which is ascribed 
to the atmosphere, at early periods of the formation of the 
earth. It is certainly not improbable, that the atmosphere, like 
the water, was at early periods loaded with a quantity of 
foreign substances, which, by the action of volcanos, ascended in 
their vapours at ahigh temperature, and were afterwards sepa- 
rated from them, just as partially takes place on a small scale 
at the present day, in volcanic eruptions. The greater heat thus 
produced in the solution, and the greater elasticity of the par- 
ticles caused by increase of pressure, must necessarily have in- 
creased the dissolving power of the general bodyof water; and it 
may thus be naturally explained how the water, at early periods 
of the earth's history, could contain a large quantity of matters 
dissolved, which at the present time are, it is true, still contained 
in it, though in very small quantity. This circumstance is of 
great consequence in the explanation of many details, which we 
must here pass over ; but it affects, on the great scale, not only 
the quantity of lime formerly dissolved in such large quantity 
in the water, but perhaps still more the silica which at cwtain 
places has been precipitated in large quantity from a chemieal 
solution. On this point we find a remarkable example in the 
springs of the Geysers, in Iceland, where, at a high tempera- 
ture, and under increased pressure, the water is able to take 
up a much larger quantity of silica than it can under ordinary 
circumstances. Lastly, we know that, under high pressure, 
not only gaseous bodies can be converted into liquid ones, but 
also that water can absorb large quantities of gaseous bodies. 
But we have here, at the same time, a mode of explaining the 
altered chemical action of many bodies on each other, and the 
possibility of the union of these in the earlier conditions of the 
earth, which could not occur under the present general state 
of matters, but which are by no means in opposition to the 
laws of nature. Hence many of the most distinguished nsta-' 
ralists have adopted this view of the increased atmosphei 
pressure, aecompanied by elevation of temperatue, which e 
isted at early periods, and it has more especially attracted tl 
notice of Mitscherlich. 
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This view, which was undoubtedly first started by I 
boldt, is one of the richest in consequences which have been] 
brought forward in recent times; and many others werej 
linked with it, which at that time occupied the attention of) 
this great naturalist. He was at that period, like Leopold Vonj 
Buch, much engaged in the investigation of the parallel strike^ 
of mountain chains, and of the strata belonging to them. 
He had previously made the observation respecting this paral-j 
lelism ill the Fichtelgebirge, mountains which belong to the' 
system of the Erzgebirge ; he found it confirmed in the Alps;! 
for accident led him to investigate there a mass of mountains,j 
whose line of strike had the same direction as that of theij 
Erzgebirge ; further, he had made a tour to the Rhine, and) 
also occupied himself there with the study of its basalts, whose] 
neptunian origin he at that time defended with great acateness.j 
He found again thi-re, that the strata of the widely extendedJ 
slate mountains had the same direction as tl 
arrived at the conclusion, that the line i 
older sti-ata of mountains, over the whole e 
earth, had an uniform direction from S.W, to N.E. He ( 
pressed this by saying, that the strata of the mountains formed! 
with the meridian a certain constant angle (of about 52"), and] 
he believed that this phenomenon was founded on certain cos-j 
mological relations. He was now in the highest degree anxiouaj 
to ascertain if observation would confirm also, in respect to] 
the new world, on the continent of America, a fact whiclu 
seemed to him established in regard to the old. It was tl)is,i 
as he expressly says, which formed one of the motives thau 
caused him to undertake his voyage to America in 1799.J 
There he first reached the coast regions of Caraccas and VeneJ 
zuela, where, notwithstanding the totally different circniaJ 
stances, the line of strike of the Alps also prevails in the arrange-^ 
ment of the mountains, and the strata of which they are com-j 
posed. This struck him with wonder; and his first letters send 
to Europe are therefore full of enthusiasm as to this unexpectedj 
discovery, by which what appeared to him a general law ofl 
nature in the formation of the globe, seemed to be confinnedj 
in a remarkable manner. He intended to make this subjeoN 
the object of an extensive e:i£amination and iavestigation afteq 
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Tiia return, in order to discover the causes on whicli it was bi 
But such views became much altered, after he penetrated into 
the interior of the region of the Cordilleras, for he there found 
that a line of strike from N. to S. or N.W. to S.E. presented 
itself, with at least as much distinctness, and on as great a 1 
scale, as did the direction corresponding with that of the Alps. J 

A. von Humboldt's scientific travels in America continued | 
uninterruptedly from the year 1799 to 1804 inclusive. It is 
not our object *o indicate at all in detail how much these ex- 
peditions contributed to our particular science, as they did to I 
all branches of natural knowledge. The results were not 
only in this respect important, that tliey made us acquainted I 
with a number of mountain roeks occurring in America which I 
could be perfectly well compared with the more minutely 
studied ones of Eiu-ope, and that it was ascertained that the 
same law obtained there as in Europe as to the order of sue- I 
cession of strata ; but we have also to thank the exertions of | 
this remarkable man for the possession of a very perfect view J 
of the structure and arrangement of the mountain chains, as 
well as of the elevations and depressions of America. It re- 
sults, that we cannot doubt of the applicability of the view I 
entertained regardingthe origin of other mountain chains, inas- j 
much as the constitution of the Cordilleras, the vastest display | 
of mountains in the n'orld, possesses so completely the struc- 
ture of a variously shattered and protruded wall rising from j 
a fissure. 

Another very great service rendered by these investigations, 
consists in the valuable extension of our views regarding the 
phenomena of voleanos, and the intimately connected 
ject of earthquakes. Our indefatigable traveller found 
self in a remarkably favourable field for the observe 
such objects in America, and his rare gift of coir 
allowed him to place in the necessary and useful o 
with one another, phenomena which previously had 
known in an isolated state. Thus we have to thj 
the first descriptions of the mightiest volcanic 
which exist on the earth, and which, in some de 
placed in comparison with the analogous phen 
must have occurred during the early periods of 
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of the crust of our globe. Humboldt taught as for tbe 
time that the focus of volcanic activity, which we find ao 
abundantly and powerfully displayed in the region of tlie 
chain of the Cordilleras, must be regarded as standing in con- 
nection with another at a distance of hundreds of geographical 
miles ; he shewed us how, in this respect, a kind of constant 
propagation of volcanic phenomena takes place ; at one time 
from south to north, and at another in a contrary direction. 
He pointed ont the connection in which the liWoral regions of 
the Mexican Gulf and the Antilles stand in relation to the 
series of earthquakes and volcanic eruptions; and how the 
operations of subterranean shocks are felt simultaneously over 
a q)ace of several thousand square miles. 

We have to thank Humboldt for the investigation at the 
very place, and for the delineation of one of the greatest vol- 
canic catastrophes which has happened in historical periods— 
the eruption which, in September 1759, caused in a few days 
the production, on the plateau of Mexico, of the mountain of 
Jorullo, which has a height of 1578 German feet ; and which, 
moreover, caused to be formed out of it five other similar 
bills, and covered nearly four square German miles* to a height 
of 500 feet with lava, sand, and slag.t With this investiga- 
tion may be appropriately united, as one of the most remark- 
able results of this expedition, the discovery of the fact, that 
the continent of America, between the 18th and 19th de- 
gree (IS"" 69' and 19° 12'), is intersected by a rent, 150 Ger- 
man miles long, extendmg right across from the coast of the 
Atlantic to that of the Pacific, and on which rise behind one 
another, and sometimes to upwards of 16,000 feet, the vol- 
canos of Tuxtla, Orizaba, Puebla, Nevado di Toluca, Tanci- 
taro, and Colima. This rent is probably continued to a great 
distance in the South Sea; for, if prolonged westward, itwotdd 
meet at a distance of more than 50 German miles, the en- 
tirely volcanic Rcvillagigedo islands; and it is certainly not 
entirely accidental, that in its direction there should be found, 
in the midst of the South Sea, the Archipelago of the Sand- 

* The German mile — 4J English. 

t K»t di-s ConUlkra!, ii. 216. itsii Polili'iv'^, vol. i. p. 2M. 
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' wich islands, with the mountain of Mowna Roa, wliicli has a J 
height of 15,000 feet. 

These remarkable facts, by which onr geognostical know- 
ledge liae been so essentially enriched, are related, along with 
a multitude of detailed observations, in Humboldt's Travels 
in the equinoctial regions of the New Continent {Iteisen in die 
Aequinoklial gegenden de» neuen Eontinentes), in 4 volumes,* 
and the Eesai I'ditique sur la tiouvelle Espagne, 4 volumes, 
2d edition, 1825. The description of the rocks of America, 
and their comparison with those of Europe, are contained in 
the more general w^ork, Easai Giognostique aur le Gisement 
des Bodies dans les deux Hemispheres, 1823.-(- In this last 
work there is given a very complete general view of tlie 
known mountain rocks, with full information on the literature | 
of the subject. Directly connected with this work is an essay, 
rich in clear views on the structure and action of voleanoa».j 
read to the Academy of Sciences of Berlin, on the 24th o£3 
January 1823. 

In later times, Humboldt has not ceased devoting himself I 
with zeal to the objects of our science. His journey to Asiatic [ 
Russia, undertaken in 1829, and which extended to the fron- 
tiers of China, has produced important results for the exten- I 
sion of our geognostical knowledge. One of the objects of I 
this journey was to obtain more accurate information respect- , 
ing the constitution of the metallic repositories of the Ural, I 
and more especially to compare with analogous phenomena in \ 
America the characters of the alluvial matters containing I 



gold and platina, which bad been recently 
a large extent of country on both sides, 

He found in this respect a remarl 
in the Ural and on the west side of 
America, the gold and plattoa 
similar manner in repositories qni 
The auriferous alluvial matters pi 
and with extremely trifling cxct' 
^L along the east side of the Urol , 
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of about 80 geographical miles in length, viz. from abont 14 
German miles north of Boguslawsk to near Miask, betveen 
64° and 60" N. L., and the gold has apparently been derived 
from the disintegration of auriferous iron pyrites" contfunedin 
rocks rich in felspar and quartz, just as it is found existing in the 
granite veins of the mines of Beresovsk near Katharinenbnrg. 
This destruction can very well be fixed to have taken place in 
the latter part of the diluvial period ; for the teeth and bones of 
thoflpeciesofelephant destroyed during the last revolution were 
met with in the auriferous sand. The occurrence of platina, 
on the other hand, was confined, as it is in the Cordilleras of 
Choco, to the west side of the mountain chain. Masses have 
been found of a previously unheard of size, for Humboldt 
brought back one weighing 3 pounds 6^ loth,+ and afterwards 
a much larger one was discovered, weighing 10§ Russian, or 
9.3 Prussian pounds. The chief locality is a marshy plateau 
(called Martian) near Nischnc-Tagilsk, about 1800 feet above 
the level of the sea. 

For a long time, the original occurrence of platina in fixed 
rocks was unknown ; the notice published by Von Engelhardt 
of its being found in a greenstone was not confirmed. Now 
we know, from the labours of Gustav Rose, that platina is met 
with in grains embedded in chromate of iron ; and as the 
latter b generally accompanied by serpentine, of which large 
massespresent themselves in the neighbourhood, itwas probable 
that the serpentine was actually the matrix of the platina; and 
this has more recently been confirmed by direct observa- 
tion. J 

All the repositories of platina are poor in gold, but sttU 
the latter does occur in them, though in small quantity. 

Guided by the analogy with the phenomena presented in 
America, Humboldt was the cause of the discovery of dia- 
monds in these remarkable allurial deposits. They were first 
found in July 1829, on the western declivity of the Ural, 

* JamefiOii's Joumnl, vol. xiii. p. IBS. 

t The Prussian pound is equal to 1.2J lb. Troj, and tbe loth is t-qual to 

X Poggenitorli~s Annalen, sxsi, p. 6?3, and Jameson's Journal, toI, xviiL 
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■^ along with gold sand, near the iron-works of Bissersk, at the 
small stream of Poludennaja, which falls into the Kama, after 
having previously joined the Tschussovaja. According to 
the accounts given by Von Engelhardt,* it is probable, 
although by no means certain, that the rock in which thesaj 
diamonds originally occur is a granular dolomite. I 

In the course of tlie same journey, a multitude of remark- 
able facts on the geognostical constitution of the Ural Moun- 
tains was collected, and accurate determinations made regard- 
ing their mountain rocks ; which will be very beneficial for 
our knowledge of the rocks occurring near ua at home, and an 
account of which is now in preparation by Gustav Rose.-f- 
The jonmey was continued across the Ural by Tobolsk into 
the valley of the Irtiseh, and to the frontiers of China. 

On the western declivity of the Altai Mountains, Hum- 
boldt discovered an exti'emely remarkable geognostical fact. 
On the lofty rocky banks of the Irtiseh, between Bucktarma 
and Ust-Kamenogorsk, the granite not only breaks through 
the clay-slate, as it frequently does, more or less distinctly, 
in England, Scotland, France, and Germany, but it spreads 
itself horizontally over the surface of the clay-slato for dis- 
tances of several German miles in length. By means of tl 
, important discovery, we have attained a convincingproof 
kind which we did not previously possess, of the voles 
origin of granite, and of its actually having, at former 
flowed over lai'ge tracts of country. 

One of the most valuable results of the same joiu-ney is 
delineation of the connecUon of the tnountain chains in 
interior of Asia, which was derived from the numerous obs 
vations made on the subject. Upon this was founded the 
mai'kable observation, that, in the interior of the ^ 
nent, and partly at distances of upwards of 100 
from the coast of the sea, theroarevolcanosof c< 
and still in a state of continued activity) a ■ 
had previously not a single example, and w) 
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oocooDt of the probaltlv necessary connection of the focos cf 
volcanos with the sea. The essay in which tliis remarkable 
phenomenon is described forms a portion of a collection, en- 
titled Froffimetis de Geologic et de CSimatologie jfaiatiquei. 
1831. 2 Yols. It is also pabli^ed in Poggendorff's Ann»- 
len, Tol. xviii. p- 1, and entitled, " On the Mountain-chains 
and VcJcanos of Central Asia^ {Ueber die Bergketlen u»d 
VttUcane von Jitner-Asien.) 

We most here necessarily pass over all that Humboldt has 
contributed to oar knowledge of the physical relations of our 
globe, to geography, meteorology, and the geograpfaieal dis- 
tribution of plants, of nhich last subject he has himself created 
several new branches.* 
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* From HoSinann's ni-nierlatKne Wtrte. We think it laaj be useful fivi 
TeadeTElo gnlijoiii a list of Lhcpapen by Humboldt which h>Tc appeared in this 
JooTTUtl, manj of nhich are epecinllt referred to in the abore samiiuuy of 
his gei^oKtical inveeligatioas. EdiKiinrph PAitinophieat Journal : — On the 
£)Uthqaakc which deslxojetl the Town of Canu«aB, toI. i. p. 272 ; on the 
Detonating Mud of South America, &c., voL i. p. 423, and 434 ; Account of 
Electrical Eels, ToLii. p. S42; on IsoUieraiBl Linei, andlbe Distributaon of 
Heat orer the Globe, toL iJL p. 1 and 35G, vol. iv. p. 23 and Sfi3, and toI. r. 
p. 28 ; on the Great C&Tem of the Gnachnro, vol. iii. p. S3 ; aa the Tem^ 
perattire of the Minecof South America, Toi. iii p. 286; onlhelMstribntion 
of Vegetable ForiOE, vol. vi. p. 273, and vol. vii. p. 47 ; on FoEsil Organic 
KemainE.vol. ix.p. 20; on BockFarmmioDe, toI. x. p. 40aiid 224 ; on the 
Honuy Variations of the Barometer under the Tropics, vol. xir. p. 33S. 
EdiiAargk Nm PAilotoplileal Journal: — On the Principal Causes of the 
l>iffereiice of Temperature on ^c Globe, vol. jv. p. 329 ; on the Structure 
and Action of Volcanos m different Regions of the Earth, »ol. t. p. 332 : 
Discourse delivered al the Extmordinar^ Meeting of the Imperial Academy 
of Sciences of St Petersburg, vol. is- p. 97 ; on the Mountoin-chAuis and 
Volcanos of Central Asia (with a loap^, rol. xi. p. 227, and toL xJ 
on Two AttcmpU to ascend Cbimborazo, vol juuii. p. 391.— Bbit. 
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On the Use of Chlorine as an Indication of the Ithtmineting 
Potrer of Coal Gag, and on the Comparative Expense of 
Light derived from different sources. By Andrew Fyfk, 
M.D., F.R.S.E., F.R.S.S.A. Communicated by tlie Hoyal 
Scottish Society of Arts.* 

In a paper published in the Edinburgh PhiSosoplueal Jour- 
nal for 1824, I recommended the condensation of the lieavy 
hydro-carbons by chlorine, aa an easy and efficacious method 
of ascertaining the comparative illuminating power of coal- 
gas, while, at the same time, it had the advantage of enabling 
us to compare one gas «'ith another, thongh not brought di- 
rectly into contrast with it, and thus, by fixing on one as a 
standard, to state the illuminating power numerically. 

With regard to the methods now in use, I mean the specific 
gravity, the quantity of oxygen necessary for combustion, and- 
the depth of shadow, the last is the only one in which we can" 
place any confidence. As to the specific gravity, if the gas be 
pure, that is, free from carbonic acid and sulphuretted hydro- 
gen, then the heavier it is the more likely is it to be of high 
illuminating power ; but this is not always the case : thus the 
specific gravity of olefiant gas and of carbonic oxide is the 
same, but the latter burns with a feeble blue flame, whereas 
the former gives forth a brilliant light. Now, suppose coal- 
gas to contain little of the heavy hydro-carbon, and a large 
proportion of carbonic oxide, then the specific gi'avity may ho 
such as to induce us to expect the illuminating power to I 
high, when in fact it is not. 

The same remark isapplicable totheraodeof tee*J 
quantity of oxygen necessary for complete coml 
gas with much olefiant will no doubt require much 
gas taking no less than thrice its own bulk; bi 
pose a variety of gases to have the same proport 
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or of heavy hydro-carbons, while the proportion of the 
inflammable gases varies, which, though they consume oxygen, 
give oat little light during their combustion, and we shall fiod 
that the pjuount of oxygen required gives no indication what- 
ever of the illuminating power. 

Thus, suppose the composition to be 



.OleGimt, . 

Carburet ted bt-dro^cn. 
Carbonic oxide, 
Hvdtog^en, 



100 100 100 
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the first would reqmre 207. the second 180, the third 159, (rf 
oxygen, yet the illuminating power would be nearly the same 
in all. Supposing the heavy hydro-carbons to vary, and even 
to become considerable, yet the quantity of oxygen may not be 
in proportion, owing to the hydrogen and carbonic oxide, which 
require only half of their bulk of that gas for combustion. The 
mode of ascertaimiig the illuminating power by the shadow is 
one in which we may place the utmost reliance, provided we 
burn the gases with the same kind of burners, and pay parti- 
cular attention to the circumstances affecting the appearance 
of the shadow ; for it is well known that the colour of the 
shndow varies even from the same gas, when the flames Irom 
different burners are contrasted ; besides, the reflection of light 
Irom surrounding objects will also occasion a di&erence. Great 
care is therefore necessary when conducting the trials in this 
way ; and it requires nicely adjusted metres, and u regular 
pressure, so that the consumpt shall uot vary during the per- 
formance of the experiment. 

The other method which I formerly recommended is not 
liable to these fallacies. In the paper to which I have already 
alluded the results of numerous trials are given, in which the 
illuminating power, as shewn by the chlorine test, very nearly 
agrees with those indicated by the photometric process ; and 
these experiments were performed with every possible atten- 
tion to the circumstances likely to affect the results, so far as 
the}/ nere then known. In a paper subsequently puhliBhed. j 
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Drs Christison and Turner, the accuracy of tlie chlorine test 
was called in question, partly because, when testing the gases 
by the photometric process, as pointed out by Rumford, due 
attention was not paid to the different circumstances affecting 
the combustion, and partly owing to the opinion expressed in 
the paper by the authors, that other ingredients than oteliant 
exist in coal-gas, which afford light by their combustion, and 
which are also condensible by chlorine. As to the latter ob- 
jection it is of little value, provided we find the results in- 
dicated by the chlorine test, to agree with the photometric 
one. With regard to the latter, it must be admitted, that 
in some of the trials, where two gases were compared with 
each other, due atteution was not paid to the height 
the flame, and to the other circumstances affecting the coiB' 
bustion, which, at the time that I was engaged in the in- 
quiry, were not known to have an influence on the illumi- 
nating power. The influence of these has now been fully in- 
vestigated, and made known, in the paper by Drs Christison 
aad Turner, and also in that which I read to the Society in 
1840. Since then, I have again had my attention drawn to 
the subject, and have had many opportunities of putting the 
chlorine method to the test of experiment ; and I must say thai 
I am more and more inclined to put the most implicit coni 
dence in it, not only as a very simple, but at the same timti 
a correct method of ascertaining the comparative illuminat- 
ing power. I trust the results of the trials vrill not be devoid 
of interest. 

In fixing the illuminating power of the gases by the shadoi 
two accurately adjusted metres were used, one for the 
gas, the other for the other. Sometimes the gases were 
trasted with each other ; in which case, similar bum* 
suming the gas under the same circumstances, were ■ 
and with the view of securing accuracy in the 
burners were sometimes changed from one gas t* 
other times, the light given by the gas wae c 
that from candles. The gases subjected to tr 
times those with which Edinburgh is at pp 
sometimes they were prepared by myself, in 
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tus, with the view of Laving the illuminating power as rarieil 
as I could possibly obtain. 

It is well known that tlie quality of coal-gas, even when 
manufactured from the same kind of coal, depends much on 
the mode of manufacture ; when slowly prepared, and when 
the same charge of coal is long subjected to heat, a. larger 
quantity of gas is given off, than when the tinie for the charge 
is shorter ; but then the illuminating power is low, omng to 
the gas which is last evolved having very little of the heavy 
hydro- carbons ; and hence those companies who dispose of 
tlieir coke to advantage, have, besides the quantity of gas 
to be got, another object in view, viz, the freeing of the coke 
from all its gaseous ingredients, otherwise it is not considered 
valuable, indeed will not be purchased by those in the cus- 
tom of using it. It is this wliich, in addition to the difference 
in the qimlity of the coal employed, makes such a difference 
between the quality of gas prepared in England and Scotland ; 
for, as the coke from English oalting-eoal is more prized than 
that from parrot-coal, which is much used in Scotland, the 
English companies may generally be considered, not only as gas 
companies, but also as coke companies, indeed derive a great 
deal of their profit from the coke. Hence, in judging of the 
price of gas, we must take into account its quality ; and hence 
I conceive the importance of having an easy method of ascer- 
tiuning this, and of comparing different gases with each other. 

In the firet series of experiments, the results of which I am 
now to give, two gases, manufactured under different circum- 
stances, were compared with the light afforded by a wax 
candle kept bm-ning, as nearly as possible with a uniform 
flame ; the gases being consumed in jet burners with a 5 inch 
Hame. Taking the averngeof several trials, gas Agave alight 
as 2.16, compared to that of the wax-candle as 1; the conden- 
sation by chlorine was 15. Gas B, under similar cireum- 
tanees, gave a light as 1.98 ; condensation by chlorine 13, and 
15 : 13 : : 2.16 : 1.86 ; by the shadow it was 1.98. 

In another trial with other gases the light was compared 
with that afforded hy a tallow candle (short six). Gas C, the 
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light was as 2.81, to that of the candle as 1 ; condensatioa 

chlorine 15. Gas D. the liglit was 2.27, chlorine teat 12, 

and as 2.81 : 2.27 : : 11 : 8.02 

and as 15 : 13 : : 1 : 8.00, 

which is a very close apjirosimation. 

Two gases were next contrasted with each other, bcii 
consumed with fish-tail burners. By the shadow the light for 
equal consumpt was 1 to .827- by the chlorine, 14 : 12, and as 
14 ; 12 : : 1 ; -857. In a,iiother trial with the same burners, but 
with gases prepared at another time, the average of numer- 
ous trials by the photometric process, gave the result as 1 to 
.945; condensation by chlorine was 12.6 and 11.5, and as 
12 5: 11.5;: 1: .92. 

With jets and with other gases, the results were by the 
shadow 1 to 1.1S5, and by chlorine 11 to 14, and 11 : 14 : : 1 
1.272. Here the approximation is not so close 
the others. 

The chlorine test was then tried with a gas, the illuminating 
power of which was inferior to that of the preceding. The 
trial by the shadow was made at diflFerent distances, to secure 
accuracy. By the one the result was as 1 to 1.347, by the 
other to 1.338, average 1 to 1.342. The condensation by 
chlorine was 10 and 14, which very nearly coincides with the 
others. 

The results above stated, very nearly agree with each oth( 
In one trial, however, I found that they did not come so cIobi 
By the shadow they were 1 to 1.33, by the chlorine 11 to 1' 
now as 11 ;17::1: 1.54. 

In this instance the discordance may, I thinii, be account 
for. It is well known that when the illuminating power 
a gas is high, as when it is prepared by the decomposition 
oil, it requires a burner with smallei- apertures thi 
for common coal-gas, otherwise it is n^* 
tage. Now, in the experiment last 
condensation by chlorine amoup' 
used, by which the gas would 
light that it would have gii 
apertures been employed, ] 
dicated by the shadow does 



be 
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it would bare been with a differently constructed barner. 
May not tliis exception prove the accuracy of the proposed 
test* 

From what ha* now been said with regard to the test whicli 
I have proposed, 1 think we are warranted in placing implicit 
confidence in it, us a means of indicating the illuminating 
power of coal-gas : indeed 1 have no hesitation in stating, that 
when the trial is properly conducted, it leads to results more 
satisfactory than those given by tbc shadow ; for it has this 
advantage, that while it is much more easily conducted, it 
points out the amount of light that ought to be aiforded by 
one gas as compared with another ; whereas, unless all the 
different circumstances that affect the combustion of the gases 
are attended to, the results by the shadow will not be correct. 
One of them, in particular, is the kind of burner,— for when 
gas is rich in matter condensible by chlorine, and a common 
coal-gasburner is used, the illuminatingpower indicated by the 
shadow will, most probably, be below what it really is, owing 
to the burner not being adapted for the combustion of that 
peculiai' kind of gas ; and hence one of the advant^es of the 
chlorine test. 

The process practised in the experiments 1 have detailed is, 
vrith a slight modification, the same as that formerly described. 
Two tubes of about half an inch in diameter, and 12 inches 
long, of the same calibre, and graduated to 100 parts, are em- 
ployed ; into the one 60 degrees of the gas under investiga- 
tion are introduced, and afterwards into the other there are 
put 50 of chlorine ; the water of the trough being heated to 
60, or thereabouts. The coal-gas is then transferred into the 
chlorine, and the tube instantly covered with a shade, to pre- 
vent the action of the light, in the course of five minutes, 
the condensation is complete. Should only one graduated 
tube be used, the coal-gas must be measured first, and then 
put into another tube, after which the chlorine is measuredf 
and the coal-gas Iransferred into it ; for, if otherwise, a. part 
of the chlorine would be absorbed by the water, during its 
passage through it, and thus lead to variable results. Aa 
chlorine is absorbable by water, a slight absorption takes place 
during the continuance of the experiment. Before proceeding 
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to any trials, it is therefore necessary to ascertain the amount 
of this, and then to deduct it from the condensation occasioned 
by the action on the coal-gas. In the tube which I have used, 
I found the absorption to be exactly 1 degi-ee for every five 
minutes, and which continues in the same ratio, after the action 
■of the chlorine on the hydro-carbon is over. I have, therefore, 
always deducted 1 degree for each five minutes, from the total 
loss, as indicated by the rise of the water in the tube. As, 
however, the action is over in five minutes, I have seldom con- 
tinued the trial beyond that time, of course deducting 1 de- 
gree from the loss sustained. As chlorine and the condensible 
matter act on each other in equal volumes, a condensation 
of 10, when 50 of each are used, indicates ten per cent, of loss 
by the coal-gas. 

Should this metliod of ascertaining the ilhiminating power 
of gases be ultimately found to be correct, another important 
result may follow its introduction into practice. If we can, 
by it, fix tlie illuminating power of one gas compared with 
that of another gas, the quality of which has been previously 
determined, and which is consumed with a burner that is 
known to burn it advantageously, and if the gas which we are 
subjecting to trial by the shadow test does not show such a 
high illuminating power as we are led to expect, from the 
known condensation by chlorine, the probability is, that the 
burners are not adapted for consuming the gas advantageously, 
and hence the necessity of altering the apertures, till the power 
by the shadow is what it ought to be, according to the chlo» j 
rine test. 

There is still another advantage attending the introducti(q 
of the chlorine teat in addition to those mentioned ; it is thii 
facility of comparing different gases with one another, whe J 
they cannot be brought together, so as to try them by thi 
ishadow. The illuminating power may bo considered just a 
de condensation by chlorine, and i ~^ may state it 

^mtmericalli/. Thus taking a cot 1 per cent. 

of matter condensibl ^ power may 

ike considered as w Ae per cent- 

'e o/eondentatx '^wer of 
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H gases may be ascertained as compared with other sources et 

I ligbt. 

H It is evident &om what has been Baid, that, In finding the 
^B value of a gas as compared with other sources of light, atten- 
H tion mifst be paid to the qualilif of the gas ; a circumstaoee 
H which by many has been totally disregarded, and hence the 
^K very discordant results which have been obtained. In corn- 
el paring the gas by the shadow given by other lights, we must 
^^ in fact not only attend to the different circumstances affecting 
^H the combustion ; we must also at each trial ascertain the 
^H amount of condensation by chlorine ; for the quality of a gas 
^^ manufactured on different days, at the same jjlacc, will be 
^1 found to vary considerably. In the trials I am now to state, 
H made with the view of finding tlie comparative expense of 
H light as got from candles, oil, &c., I have uniformly kept this 
H in view ; and by doing so, we are enabled to judge of the 
H expense, not only in this town, but also in other places, pro- 
H vided, of course, we know the illuminating power of the gas 
H by the chlorine test. 

H The first series of experiments were those with candles, of 

H which ten different kinds were tried. Tallow single wick, 

H tallow double wick, cocoa, palm, composite, margerine, dia- 

H pfaane, composition, spermaceti, wax, — all short sixes. 

H Tallow. — ^Very different statements have been given of the 

H illuminating power of coal-gas as compared with that from tal- 

H low candles, and which has been accounted for by the difficulty 

H of getting the light from the candle to be uniform ; the chief 

H cause of the discordance is, however, more probably the differ- 

H ence in the quality of gases manufactured at different places, 

* In conducting my trials, I have paid due attention to the former; 
trying the candles at different times, so as to have a wick of 
various lengths. The standard gas light, in nil the trials, waa 

■ a jet burning under a uniform pressure, with a flame of five 

B inches, and consuming exactly one foot per hour. 

H From numerous trials, I found that the tallow (single wick, 

H short-six), when compared with the gas, and taking the average 

H of all the trials, was as 1 to 3.75. A short-six will be found, 

^L when properly snuffed, to last for six hours, or very nearly s 
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and supposing candles to be 7^d. per pound, then the cost for 
cacli candle is 5 farthings. Suppose the gas to cost 8s. 4d. pop 
1000 feet,* then six feet will cost 23- farthings, or very nearly 
BO ; accordingly, for half the expense, 3,75 times the amount of 
light is obtained ; in other words, for tlie same light, the expense 
of tallow candles is 7^ times that of gas. The gas I employed 
in these trials contained, on an average, 12 per cent, of con- 
densible matter. Should the gas coiitaia more or less, then 
tho comparative expense would be greater or less just accord- 
ing to the quantity. In Edinburgh I have found the chlorine 
test to indicate from 11 to 14, and 15, very rarely is it up to 
the latter ; of late 1 have rarely found it to go beyond 13. Con- 
adering the foregoing calculation as applying to the gas now 
supplied to Edinburgh, and presuming it to contain 12 per 
cent, of matter condensible by chlorine, then the expense of 
tallow candles is 7i times greater for the same light than that 
of gas consumed by jet burners. 

In England, where the gas is generally manufactured from 
English caking-coal, the illuminating power is inferior to that 
of gas got from parrot-coal, or from a mixture of it and com- 
mon Scotch coal. Now, suppose the price of tho gas the same, 
and that the coodensation by chlorine amounts to 6, then the 
comparative expense of candles and of gas for the same light 
would be 3.75 Xb 1. 

Similar trials were made with the other candles mentioned. 

Double-Kicked tallow. Is. per pound. — This candle burns for 
5^ hours at a cost of 8 farthings; the light compared to that of 
the jet is as 1 to 2.1, making the expense as 7.1 to 1, Thia 
candle has the advantage of not requiring to be snuffed. 

Cocoa candle, lis, per pound, will burn for nine hours, at 
a cost of 7.3 farthings ; the light compared to the jet is as 1 to 
3.6, or tho same as that of the common tallow candle ; thus 
making the expense as 7.3 t^ 

Pabn candle. Is. 2d. pei or 6,6 hours, ex- 

pense 9.3 farthings, light 0.5 to 1. 

I have token this oe be il r^r from the 

price of gDB in Bdiaburgh, » liuod of the 

cool dibtiicts. 
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Composite, Is. Id. per pound lasts for eight hours, expeoM 
B.6 farthings, light 1 to 3, expense 8 to 1. 

Diaphane (French). 1. 8d., iviH last Q.6 hours, at a cost of 
13.3 farthings, light 1 to 3, expense 15.1 to 1. 

Margerine, nearly in every respect the same as diaphane. 

Sperrtiaeeli, 28. 6d, per pound, will bum for eight hours, cost 
30 farthings, ligiit 1 to 2,6, expense as 16.2 to 1. 

Composition candle the same. 

Wax 2s. 6d., burns nine hours, cost 20 fartlungs, light as 1 to 
2.6, expense therefore as 14.4 to 1. 

Thus the tallonw, with the exception of the palm, are nearly 
of the same comparative expense, light for light ; the compoii- 
tion is a very little more expensive, the others are more than 
double the expense. 

In the foregoing calculations, I have supposed the gas to be 
consumed by jets; but I have already shewn in the paper read 
before the Society, and published in its Transactions for 1840, 
that this is the least profitable method of burning it. For equal 
consumpts, the light given by other burners is much greater ; 
thus taking the jet as 100, that from a fish-tail is 140, from 
the bat-wing 160, and from a properly constructed argand 180. 
Accordingly, by consuming the gas with these, the comparB:- 
tive expense will be still farther reduced. The following tabU 
gives the comparative light and expense according to the kind 
of burner used. 
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In conducting experiments with the view of sscertaimng 
the illuminating power of oil, compared with that of gas, I 
used argand oil-lanips of the common construction, and also 
others with contrivances adapted to them, which have been 
lately recommended for increasing the light. The first trials 
were made with sperm oil, the cost of which, at the time the 
trials were made, was 9s. 8d. jjcr gallon, that is, Is. SJd. per 
]>int. It was burned in a common argand, consuming the oil 
under the most favourable circumstances. In endeavouiing 
to iix the illuminating power, I contrasted it with an argand 
gas burner, having forty-two liolos, and consuming three fett 
per hour. I found, however, considerable difficulty in coming 
to aecurate residts, partly from the variation in the flame of 
the oil, partly also from the difference in the appearance of 
the shadow. Six trials were made at different times, and with 
the lights at diflerent distances. Tliese varied from 2 to 2,4, 
taking the oil as 1. The average of the different trials gave 
2'35. A pint of oil was found to burn 14 hours, at a cost of 
141d. ; the consumpt of gas for the same time (3 x 14) was 42 
feet, at an expense of 4Jd., but the light was as 2.25 to 1. 
The comparative expense, therefore, light for light, would be 
as 14 Jd. X 2.25 to 4^d. ; that is, as 8 to 1, or very nearly so. 

Rectified whale oil was next tried, the cost of which was 
4s. 8d. per gallon. A pint, when consumed under the most 
favourable circumstances, was found to burn 12 haul's; and 
contrasted with the gas argand as before, the light was as Ito 
2.54. The cost of oil was 7d., that of gas for tho same time 
was 3^d., but the lightwasasl to2.54; the expense was, there- 
fore, for the same light, as 7d. x 2.54 to 3id. ; that is, 5 to 1. 

In tho preceding trials the oil was consumed in a com- 
mon argand, due attention being paid to the different circum- 
stances affecting the consumpt, such as the kind of wich, the 
height of flame, &c. The next trial was made with the lamp 
lately introduced under the name of solar lamp. In this a 
cylinder surrounds that containing the wick, with the upper 
part bent inward;^ so tlint the aperture being contracted, the 
current of air that passes up between the one cylinder and the 
other, striking against the horizontal part of the outer on^ 
causes a contraction and lengthening of the flame; a longer 
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and narrower glass cliimney is at the same time required. 
The advantages said to attend the use of this construction of 
burner, are, that an oil of inferior quality may be used, while 
at the same time the light is greatly increased. 

The solar lamp, containing solar oil, with a flame as high as 
coiild be got to be steady, and without smoke, was contrasted 
with the gas argand as before, burning three feet per hour. 
On comparing the lights, and taking the average of numerous 
trials, conducted at different distances, and nhcn the wick 
was in different conditions, they were as 0.98 to 1 ; so very 
nearly equal that we may consider them as so. The oil, per 
gallon, costs 3s. 8d. ; a pint was found to burn eight hours, or 
very nearly so, at a cost of 5id. The gas required for the 
same time is 24 or say 25 feet, which would cost 2^d. ; ac- 
cordingly the expense is rather more than twice, or say twice, 
that of the gas. 

To ascertain whether or not there is any saving by using 
the apparatus adapted to the solar lamp, the solnr oil was con- 
sumed with a solar wick in the same argand with which the 
trials with the sperm and whale oils were made, and tlie light, 
as before, was contrasted with the argand, burning lliree feet 
per hour. The light and the cousumpt of oil were found to be 
the same as with the other oils. The eostof the solar oil per 
pintis5id., that of the whale oil 7d. ; accordingly the expense 
is as the cost of the oils. It has been already stated, that by 
using the solar apparatus, the oil gave a light equal to that 
from an argand consuming three feet per hour, and that tlia 
pint of oil will last for eight houi-s ; the expense is therefore 
as 2id. to 5jd., or say Id to 2d. Now when the solar oil was 
burned in the common argand, and contrasted with the f 
argand, the light was as 1 to 2.54. As the oil lasted for twelri 
hours, the cost of gas for that time would lAi%3^ or '' 
nearlyso. The comparative exponsr- >■ - 
2.54 to 3id- ; that is, as 3.98 to 1 ; \\, 
it was only as 2 to 1 ; thus making ^i 
solar lamp of nearly one-half of tin 
construction of lamp 13 thercf'ir'" > 
for not only is there a sariiik' ■ 
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but for tlie Ugliting of large apnrtments a smaller number <n 

Naphtha. — This article has lately been recoraraended as ' 
an economieal source of light. Though naphtha gives a beaa- ; 
tiful and stea,dy light, yet it emits an otFeusire smell, and 4 
unless cautiously burned, iB very liable to smoke ; the slightest i 
blast against the flame causing dense black smoke instantly to ! 
appear. The appearance of the shadow is so different from 
that from coal-gas, that it is not easy to fix their illuminating 1 
power and consequent comparative expense. In the experi- . 
ments I have performed, I used the gas-argand as before, 
consuming 4 feet per hour. The naphtha-lamp had a wick 
of 4 inches in breadth, and burned ivith a flame of about half 
an inch in height. In one trial 1 madethe illuminating power 
of the flames, as naphtha 1 to gas 4.233 : in another, they were 
as 1 to 4.239 ;— giving an average of 1 to 4.236. The con- 
sumpt of naphtha was a pint in 2+ hours, at a cost of .33. 6J. 
per gallon, that is 6id- per pint. The gas for the same time 
would be 24, or say 25 x 4 = 100— that is lOd. ; but the 
light was as 4.236 to 1 — therefore the comparative expense 
comes to be as 2.2 to 1, or very nearly so. Suppose that 1 
have overrated the illuminating power of the gas as compared 
with that of the naphtha, say, that instead of 4.236, it was 
about 4, this would reduce the cost of the latter, and thus 
make the comparative expense as about 2 to 1. 

Tnbleilttwing Iht Connmyl and Expenit of Oili, andoj Gal, iaAntandt hufiriiv 
three /eel per hoar. 
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Tahleiheu^ Comparative Etpeivtt of Light from different Soorcet; Coal-Qa* 
g 12 per cent, of matter condenribit by Chloiitit, taken ai vnity. 
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On the General Movements of Serpents. By M. Duhbril. 

TLe manner in which scrpenta move ia evidentlj the consequence of 
&eir absolute want of limbs ; at the same time, their destination to live 
in atmospbetio air is indicated by the presence of lungs. Serpents are 
besides under the necessity of providing' for their subastence solely from 
animal food, which thsy must seize in a living state, and bwbIIow at o 
entire, since nature has not granted them, as ^vith other reptili^, cutting^ 
instruments suited for dividing their food into regular portions. TlieseT 
circumstances united, have impressed the characters we Gnd iuscribedjfl 
not only on the exterior of the bodies of ophidians, in regani to theit ci 
figuration, but also on the interior throughout the whole of their strac*| 
ture. In the present case we arc about 
tion to the movements nhich Ihi 
view, we shall have occasion to 
of serpents, as well as the inodifieatiatV 
many parts of their oi^nisadon. 

The body of a serpent 
out any.nolable distinction of '• . 
In the interior this body has to! 
numerous series of small boncp, 
and strongly attROhed to each oil 
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nearly ulikc, wliich tins nffoid a point of Lr.Bcrtion to k grcnt 
fiiadcles of moveable Bbres tlesiinetl to pradaco and Tepeat, each by itself, 
in a continaous and most regular tnunner, ftll ttie movements wliich are 
impressed npon tliero singly. This long spine, or moveable frame-worii, 
is moreover perforated throughout its vhole length, fonniDg' a continu- 
ous canal, wliicU receives and protects the nervous marrow prolonged 
from the brain. Through holes, symmetrically arranged between each of 
these numerous vertebrae, issue at like intervals pairs of nerree which are 
distributed and terminated in crerf part of the body. 

Tliis general structure of the orgnns adapted for movement, seems to 
have necessitated the mai<t importnnt modifications in respect to their 
forms and relative situation, in all llie instruments which exotftse fiu 
functions of general or vegetative life, such as those of nutrition and pro- 
pagation. Vet the means wbicli serve to establish the relations bctvten 
these animals and the external world, by the aid of the scnaes, are DeMh 
the same as in other reptiles. ^ 

A serpent being deprived, at least to appearance, of instraiMtiiS 
adapted to divide its prey, which must be swallowed witlioiit cbeniog, 
the victim must necessarily be pursued, stopped, laid hold of, and awal- 
lovred entire, as it were at a single mouthful. These circumstsncea lave 
eansed faculties altogether of a special nature to be attributed to serpeDU. 
Sometimes an extreme and sudden agility, an excessive flexibility, sup- 
pleness, and rapidity in its movcmetits, arc conferred on a serpent, >n 
order that it may be able to reach the animal it covets as >i prey ; at oilier 
times, and more frequently, exerting a prodigious constrictive power, n:^ 
the most active muscular energy, tlic serpent attacks animals greatly sur- 
passing itself jn size. It darts upon them, envelopes tbcm, squeezes tliem 
together, and suSbcatea them, compressing and breaking their bones be- 
tween its torlnous folds aud numerous circumvolutions, although tbey 
are often thicker than its own body. It can enlarge the siie of its bellj, 
however, at pleasure, and succeeds in getting Uiem into it after bruinng 
their ilesh within the skin that covered it. 

Other species, of inferior activity and strength, are capable of fascina- 
tion, a power which has been regarded as magnetic or supernatural, pro- 
ducing in the prey on which tbey lix their gaxe, a kind of stupor or io- 
stinctive dread, which paraly7.cs the animal's movements and efforts, 
iu vain desirous to withdraw and escape the fatal destiny whtcb awaha 
it. In like manner, we see how a pointer dog can influence from a 
distance, solely by bis look, the'game he has discovered ; the tattec dtfft 
not move for the purpose of escape, for fear of betraying its preseno*^ 
its motion ; it then appears arrested by a magical power whicli Buapctids 
all its faculties ; it secuis inipoasiblo fur it to escape from a danger so 
imminent ; it gives way to the torture of despair, and if its strength iai), 
rinks and is devoured. 

Finally, some other kinds of ophidians, after having borne vei; Ipo^ 
abstinence, and when they feel the wrgept need of food, are nil nf oooe 
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CKcitcd hy an impetuous ardoui of courage aiicl unwonted eneigj. They- 
become furious at the sight of an aniuuLl which thej wish to make their 
prey. In an instant, and with the speed oC an arrow, tliey dart upon It 
with an open mouth, in front of which acu arranged the sharp points of 
some elongated and curved teeth, and throughout tlie whole length of 
these runs a caniJ or groove affording a passage for a venomous humour 
which is introduced into the Resh, This is an active poison secreted for 
the purpose, and reserved in a, small bladder which nature has protected 
with wonderful foresight. Penetrating beneath the skin, these poisoned" 
darts deposit tliere a small quautity of tliis deleterious humour, which, 
Eoon absorbed, is not long in producing divers destructive effects, either 
suddenly paralyzing the movements of the animal woimded by this sim- 
ple sting, or throwing it into a Icthai^ic sleep, happily, perhaps, thus 
Teleasiag it from pain by the loss of sensibility, but in every case placing 
it out of its power to escape death, and avoid the destruction become 
necessary for the preservation of the serpcot, which had no other resource 
but ibis to obtain the mastery over it in order to feed on its flesh, 

We shall attempt to describe tlie forms and structure of the organs 
which, in serpents as well as in all other animals, prodi 
movemoutB which their locomotion requires. We shall then indicate tti 
varied citcum stances which detenaine the diversity of this 

The general form and dimensions, in every sense, of the body of SG] 
pcnts are determined by the number, always considerable, of the bonj 
pieces which constitute the whole of their skeleton, that is to say, by thft 
vertebt«e and the ribs. This spine, however, is most simple and uniform, 
because it supports neither sternum, pelvis, nor articulated limbs. In 
respect to the bony parts subservient to movement, it may be said that, 
of all vertebrated aDiraals, the ophidians are those whose skeleton iff 
longest in proportion to its diameter, and composed of the most 
pieces, perhaps the most numerous and likest each other. 

The spine of serpents represents in the interior of the body a soltdi 
axis, which serves as a base of support to the general movements ; while 
at the same time its separate pieces, although extremely moveable upon 
themselves, and of very firm texture, transmit to each other the impul- 
sions they receive in the different regions in the length of the trunk. 

This insularity or independence of the vertebral column presents, 
this respect, a very different mechanism from that found in other anil 
provided with an interior skeleton. In fishes, for eiampli 
receive and support unequal fins, which represent oars 
then, in all tliu mammifera, birds, and the greater part 
reptiles, the spine constantly serves as b suppott to th" 
and other solid organs designed to produi 
when such accessory parts occur in tlitir I 

The character common to all the verU 
may be considered as essential] is insodbcd t 
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smkll bones ; it ia the most solid portion, the centre on which Ihcy movfl 
It follows fcom thr jutrlicular mode of thcit Junctloii with each othei 
hitherto observed only amoDj these animals, that every vertebra of al 
ophidian is scooped out in the antetior part is the form of a concave, n 
giilar, hemispherical depression, cut somewhat obliquely at ita uicnmj 
forcnce ; and that thb same central part of the vertebra bean behind I 
kind of convex head, regularly rounded, corresponding^ in its curvatnil 
to the concavity which is to reteivc and enclose it. This head, or salieia 
bone, is itself supported by a kind of neck or ^mall constricted pordoi^ 
The two articular faccttes which thus correspond in their inverse curva^ 
tures, arc covered with a true cartilaginous incrustation, and protecte4 
by B synovial membrane covering a fibrous capsule, so as to admit d 
movements similar to those which mechanicians designate by the nsmf 
of a knee'd joint. It is an enclosed bull, which can turn upon itself in b4 

It is necessary to keep this arrangement in mind, because the d 
rcnccs presented by llio numerous salient points projecting from tlienj 
vertebrte on the back, belly, and even laterally, limit, check, and fscili' 



edi^ 
n tlienj 
idfscili^ 
lemOTM 



9, by their extent, inclination, ond curvatures, the variety of the 
ts of the whole body. They indicate in the dilTeretit 
s the particular mobility of each piece in the whole skeleton, and 
examination enables us to comprehend beforehand, and explains till 
B moUiGaations which have been required for each special modi 
of progression. It enables us, in fact, to understand the mechanism at 
the movements of ophidians on the earth, both at its surface and in dee^ 
sands, theii mode of chispin^ and twisting themselves round the branchea 
nnd tninks of trees, and continuing suspended there for whole days ; ant 
lastly, the means they employ to move on the surface and in the depth) 
of waters. 

What first strikes our notice in this series of vertebral bones in ser- 
pents, is their resemblance and uniformity in the two regions of the tmnl 
and tail, insomuch that it would be impossible for the most skilful 
zootomist to assign its exact rank in the series to each of the pieces, witl 
the exception perhaps of the hinder vertebrse, which often diminish grai 
dually in size. They are the links of a chain so closely resembling caci 
other, that tbey seem successively to have come out of the same matib 
in nhicb they bad received their solid forms and impressions, to ente 
into a concatenation so perfect nnd regular. 

These vettebne arc generally short, broad, and of a compact tissns 
consequently very solid and capable of great resistance, so that it is mon 
easy, tu violently striking tho backbone of a serpent, to separate thi 
pieces than to fracture them. Their number varies much according b 
the genera and species. It is observed that the number is not always tlii 
same in the regions ; it amounts sometimes to 400 in some Boas tan 
PytliOilS. It ia _rarely below a \ianAti4-, strpcoX?, Onftitfota, have ii 
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reality Uil' giieiLteat number of verUbrtQ of ail animals, as fiogs and othef 
tail-less Batraciana have the smaUcst, only eight or nine at tlie mosL 
It is remarked] tnaieover, that the vertebral boDea are compatativelf 
longer and narrower in the climbing Gpecies which live habitually on. 

It is owin^ to the prodigious numbci of bones composing the vcitel 
colomn, and their great mobility, that the body of serpents owee 
trenie Hexibility, and the power it possesses of adapting itself to all Gut- 
faccs, whatsoever may be their curvatures, in order to find points of sup- 
port. Their movements take place principally to the sides, from the 
right to the left, and reciprocally ; sometimes, but more rarely, ftom 
above downwards, and from before backwards. Although each of the 
pieces of the spine should turn very little on its axis, the smallest de- 
viation which can take place, becomes the centre of a flexible ray repie- 
sented by the prolonged part of the colmnn from the side of the head, or 
towards that of the tail. As progression most frequently takes place by 
lateral movements, it is to that direction that the reciprocal gliding upon 
each other of the vertebral articulations Ecenis best adapted. 

The ribs of serpents are prolonged levers, lateral appendages of the 
vertebne, which, although destined for (he mechanical act of respiratioDj 
serve still more for progression. Aa they are not joined together by a 
Sternum, they can recede from each other sideways, and from befoto 
backwards, in the different parts of the extent of the trunk. Their num- 
ber is considerable ; it amounts nearly to three hundred and upwards in 
some Pythons and Trigonocepliali. Half that number is found in the 
viper, so that no kind of animal has in reality a greater number of riba 
than the ophidians. 

We shall not examine in this place the numerous fascicles of muscles 
which, fixed to the different parts of the vertebrw and ribs, produce uni- 
formly, and repeat ou each of these bones the partial movements from 
which the acta of locomotion arise ; the latter ore to be examined in a 
collective sense. 

Sometimes ic is the weakness of a supple body, slender and very flexible 
throughout its whole length, that permits or facilitates agility and nimble- 
ncss in the locomotive power; sometimes, on the contrary, 
strcngthandrigidityof the trunk which, joined to its considerable volume, 
and the energetic and successive action of the muscles; determine the 
prodigionspowerwhichverylarge serpents can pTtnrt when they envelope, 
stmugic, and crush in their tortuous folds t1 inimals 

Stined to become their victims. 

\Vhen serpents creep, they ohsuge 
undulations or sinuosities. Tfaey ' 
turn outwards, and fold their bi 
ia the form of the letter 8,byiTOi 
but they can likewise staad creel i 
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tkal position, at least in patt, by Etifiening certain icgions of tbeir spine 
wbicb they support and cause to move on Hnotliet portion of their own 
body. Some of Ihein remain ininiovcalile, and in ambusli, on trees, hav- 
ing their long folds interlaced among tlie btanches to wkicb thuy cUog, 
lUBpending and balancing tlieir mass in order to dart snddenlj' to a grent 
distance, «a if by tlic movement of a sKng. Oiliers burrow in ihe earth 
or insinuate themselves into subterranean galleries, either for the purpose 
of sbeltcT, or to prey upon the animals viliieh live in them. There are 
some which swim and support tbcmscWes on the surface of the water, or 
plunge into its deptlis ; for it is there only that they can find and pursue 
tb^ victims, nhieh Ihey must seize alive and swallow nt a single moutb- 
ful) Of at once, without dividing it. 

Creeping is the most general mode of progression among serpents ; 
this net is produced by a scries of successive contractions communicated 
to tlieir long spine by the numerous muscles inserted in the vertebne and 
ribs. In order to understand rightly how this act, or replation, takes 
place, we must suppose that tlio animni, being stationary, or having made 
a momentary pause, has halted on a sur&ce more or less resisting, on 
which it finds a point of support. Most commonly it is the belly or un- 
der part of the body which is applied to such support. It first raises the 
posterior moveable edge of one or more solid homy plates, with which 
the abdomen and tail are furnished, in such a way as to move forward 
the plates situated further forward, on which it then seems lo glide, then 
Buccc^vely on all those which precede ; for these plates act by means 
of the ribs which are inserted into them, so that ibcy move like so many 
feet, which would nearly correspond to those wo observe in the body of 
Juli and other myriapodous insects. These movements taking place at 
tho same time, nnd in the same manner, follow each other regularly, and 
are repeated in a beautiful successive order along the whole length of the 
inferior region of the body. We may thus conceive how the direct dis- 
placement of the mass is produced, as it is necessarily urged from behind 
forward, so tlial the head is carried more and more in advance, and the 
LTJl follows nearly in the some direction. This progression, however, in 
the greater number of cases, takes effect at the same time on the late:ral 
parts of the body by a series of undulations or sitmosities, which obtain 
for the serpent points of support on the objects which present some re- 
sistance to it on the right or left. It may then be observed to curve Its 
spine regularly according to its length, to produce sinuous and arched 
lines in it, which are Bucccssively effaced, become formed anew, and re- 
produced as often as the obstacle encountered continues to offer resbt- 
anee to the pressure. This is the mode of moving we observe in eels, as 
well OS in certain snurians with a very long body and destitute of feet, 
such as the species of the genus J,nguis ; and it is (herefore likewiss 
called, wlien it takes place among these animab, a serpentine 
Such ia the meelianism of creeping or reptntlon. 
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Whea a scipcDt requires to raise itsolf, or place a portion of its bodj 
in on uprlg4it position, if it then meet with a. solid ohject, it applies ita 
trunk to it, elevates and stiffens its hody by directing its efforts to the 
iixcd point, and malting tlic scries of plates in the anterior part of tlie 
belly, nnd consequently tliose succeeding, form an arch. When, on the 
contrary, the ground is level, the same movements are produced on the 
parts of tiie trnnit which rest on tlie ground. The whole anterior region 
of the body there finds a kind of solid fold, which supports it like the 
base of a pillar raised upon itself. The serpent is then seen to carry its 
head yertically, somewhat like a swan's ncek, in order to turn and more 
it gently in every direction, as may be witnessed in the Najas or hooded 
snakes, when they assume various singular attitudes, appearing at tlio 
same time to follow the measure of music varied by the instruments or 
songs of the Indian jugglers, who often publicly exhibit these kinds of 
dances, in which the snakes have becu prevlouslji' exctciaed by various 



The active leap is produced, as is known, by the darting of the whole 
living mass, which all at once completely and voluntarily leaves the sur- 
face Oft which it rested, in order to spring freely over a distance more or 
less considerable. Although destitute of articulated limbs, serpents still 
enjoy this power, but by processes as peculiar as can well be conceived. 
Thus at times the reptile, having its body rolled in a circle on itself, 
keeps it stretched like an elastic spring, remaining spirally twisted by 
the contractile force of the muscles of the internal lateral region, concnvo 
or concentric to the spine; but all of a sudden it relaxes itself by the 
instantaneous shortening of the convex or external edge of the citcmn- 
ference, which, becoming suddenly elongated or extended, unfolds with 
great force and rapidity. Sometimes, in order to effect a more rapid 
change of place, (o recede or advance with more celerityi the serpent 
executes in this way a scries of successive bounds, ■wliieli are produced 
in the direction of its length by means of undulations on the sides, from 
before or from above downwards, and reciprocally, witli slight sinuosities 
which alternately correct each other. 

The act of swimming, whether it take place on the surface or under 
water, is likewise produced by these diverse undulations. It is a mode 
of progression similar to that which takes place on the eartlk or on move- 
able sand. In these circumstances the serpent, being able at pleasure to 
become heavier or lighter than the water it displaces, in consequence of 
the variable quantity or volume of gas contained in its very long lungs, 
can support itself on the fluid, and communicate to it an impnlsivi 
It avails itself of the reaction produced by the shock it gives to 
bient fluid. It is principally by the tail and the hinder part o 
that the serpent supports itself in water. For this pucpoi 
often widened and strongly compressed from right to left, L 
a vertical fin, as may be soeu in the Hydrophidea, Enhyd 
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toKS. Other species, ss certain kinds of snakes (Geu. oolobec), a 
become hjdroataticoll]' heaviei thnn wslec, and lie flat and immoTi 
■bla at the bottom, rcnoining on the natch in tbo cucrcnis of toneul 
and Email rivers, in order to seize upon the fishes and other aquatic lud 
mal* on which they feed, nhich they aftctwatda carry to the bank aid 
swallow. It nny he presumed that in such a case, nnd to enable it H 
keep under wntcr, tlic ecrpcnt has diminished its volume hy expelling a] 
superfluous air from its lungs, and rctfuning oidy what was necessary la 
the purpose of respiration .* j 

A General View of the Environs of Pekin. By M. KovankoJ 
Mnjor in th« Corps of Engineers of Mines ; translated b]j 
Lieu ten ant- General Lord GnEEnocK, F.R.S.E., from tiifi 
Annuaire du Journal des Mines de Russie, ann^e 1838i 
Published at St Petersburg. 1840. I 

Pekin is situated in a plain bounded on the north-west bjj 
a series of mountains belonging to branches of the chain 
Tkahi-Kkanc, which tabes its origin at the Yellow River, i 
is prolonged to the north-east nearly as far as the sea c 
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The Chinese distinguish these mountains as Northern andl 
Western, according to their position relatively to the capital j 
they are, besides, equally to be distinguished by the nature <A 
their rocks. 

Limestone, together with dolomite, predominate in thtf 
Northern Mountains, and in those of the West, dioi*ite (greenJ 
stone), with all its varieties, as well as sandstone and slates 
containing beds of coal. Those two series of mountains bebd 
cut in djiferent directions by defiles and steep valleys, it i 
difficult to determine their point of connection. 

The Northern Mountains are a day's journey from Pekin 
which does not imply any considerable distance : the Chinef 
travel so slowly that they never go farther in one day t 
from 60 to 60 li.t or 34 or 44 versts. The road in the d 



■ An abridged e:itrapt from a manuscript chapter of the Blh volume of a wort 
entitled ErpkotogiB OiHiraie. by MM, Dumeril and Bibrun, published 
romples ReodUB, No. 12, 30th Rsplember 1841. 

t The li is ecjual to 2711 Bag6nes of Ituaain. 
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rection of these mountains passes over alluvial clays contain' 
ing much lime. In very dry weather, this clay becomes so 
hard that it can scarcely be broken with a pickaxe, while in 
wet weather it becomes entirely liquid, and forms mud that ia 
nearly impstssable. In summer this road is very picturesque ; 
vast fields extend beyond the view on both sides. Notwith- 
standing the labour and expense which are required at that 
season for the cultivation of this land, the farmer is amply 
repaid by the abundance of the harvest, which supphes at 
the same time bread for himself, food for his cattle, and 
even fuel, for the grain of the yellow millet {S^ao-mi-tsra), 
furnishes meal, the only food of the peasants, and chopped 
straw for the cattle in place of hay, which is never cut, and 
of the use of which even they have no idea in China. 

It is with the straw of a kind of millet called Gao-lianea, 
which grows to the height of fifteen feet, that the peasants 
make fences for their gardens ; they employ it also for fuel in 
their houses, and to burn bricks. The grain is used instead 
of oats to feed the mules, and brandy is obtained from it by 
distillation. 

About 15 li (8 versts) before arriving at the Northern 
Mountains, is seen the little hill Syao-Tmi-Ckan, composed 
of compact grey hmestone, traversed by veins of quarts, which 
give it great hardness. This mountain, though of little ele- 
vation, deserves particular notice from the existence in its 
neighbourhood of two hot springs, which burst forth nearly 
vertically from an unknown depth. These springs, at the 
distance of a few sagenes from each other, have diff'erent tem- 
peratures, one of 40°, the other of 45" Heaumur (122° to 133° 
F.) The water fi'om these springs flows into basins lined 
with a masonry of compact hmestone, fi,'om whence it is eon- 
ducted by leaden pipes into baths cut in the limestone, 
lined with sheets of lead. 

A palace, surrounded by a garden, has 
the baths, destined for the imperial fatt c 

by which it is enclosed is in a complet a 

repairs having been made there for 
buildings of the Chinese are freqo 
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water is perfectly transparent, and contains no salt in solo- 
Won. Its use consists in procuring the bathers a copious peN 
tpiration. The baths arc frequented by many persons of t^ 
inferior classes in the Bprinff, who either come there for th(n( 
health, or merely as an object for an excursion. 

Three U to the west of Syao-Tan-C'fian, there is anotherta^ 
sulated mountain called Da-Tan-C/ia>i, a little more elcYafaft 
than the former, and formed hke it of compact limestone fi^ 
of quartz veins. The base of this mountain gives rise tfi 
many springs, one of which lias a temperature of 16' B^ I 
{68" F.) and the water is very pure. 

There was formerly at this place an establishment for baths 
of cold water, but it is now in ruins, as are also the temples 
which were in the neighbourhood of the spring. In general, 
the priests of the temples of the religion of Khe-SAan and of 
Da-o, exercise hospitality. Travellers may always find a lodg- 
ing with these hermits ; it is true that their Rcnices must he 
largely remunerated, but they must of necessity have re- 
course to them, there being no other places where accommo- 
dation can be obtained. In tlie convents, 10 roubles* is the 
lowest price for a rest of a few hours, and, for a whole day, 
25 roubles nre not considered to be sufficient. From this it 
may be easily judged how costly even the shortest excursions 
in the environs of Pekin must be. 

The outline of the Northern Mountains is pretty uniform ; 
they are, generally speaking, nearly bare, their flanks being 
rarely covered by small bushes, and alluvia of little import- 
ance, 

These mountains are of considerable elevation, particu- 
larly that of Syao-Chan, situated 30 li to the north-east of 
the temple Loun-Tzouan-Sy, which is distant 60 li north 
from Pekin. It is principally composed of granite, of which 
the lower part, being large grained, decomposes into gravel ; 
the upper portions are small grained, and shew no signs 
of disintegration. This granite consists of red felspar, clear 

* ]0 loublcB = 11 fiutca 60 centimes ; 25 roubles = SB francs 75 cen- 
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grey quartz, with a vitreous lustre, and black mica, alto- 
gether imperceptible in some places. No other minerals of 
any consequence have been found in it. To judge from the 
name it bears {In-Shan), which means the mountain of sil- 
ver, there is reason to believe that it formerly furnished the 
ore of that metal ; and, indeed, one of the hennits dwelling 
in the neighbourhood, a man of about seventy years of age, 
assured me that in his youth a vein was worked in that moun- 
tain, the ore from which was taken out at night and secretly 
smelted to obtain the silver. 

The shaft of the mine to which he alluded, is now filled up 
and covered with buildings ; there was therefore no means of 
ascertaining the truth of this tradition. 

At the foot of Mount In-Shan there existed anciently an 
immense temple of tlie religion of Khi-Shan, inhabited by 
400 monks, the traces of which are still to be seen. A path 
made on the flank of the mountain led quite to the summit, 
and the steps hewn in the granite exist at the present day. 
The path is now obstructed by stones, and overgrown with 
bushes, so as to render it difficult to climb the very steep ac- 
chvity of the mountain. Having proceeded by this path 
about three verstes, I was obliged to surmount a precipice 
nearly vertical, in which small holes were cut of a size barely 
sufficient to enable the points of the feet to rest in them. 
But the trouble of overcoming all these obstacles is well re- 
paid, for the view from the summit of the mountain is of it- 
self an object for the sake of which it is worth undertaking 
this excursion. The plateau on the summit is encompassed 
by a balustrade of granite, very handsomely worked. In 
the middle there is an altar cut out of a single block of the 
same rock, and close to it, an enormous bell of cast-metal 
suspended to pillars of granite. 

Notwithstanding the number of ages^d 
existed, they are iu a perfect i 
proves the solidity of their const 
The heat was insupportable I 
and I was dying of thirst ; but d| 
berries which I gathered on 'h" 
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stored my Btrength. A kind Providence seems to have thrown 
some se«ils of that tree into a fissure of the altar oxprossly to 
alleviate the fatigues of the traveller. With the exception of 
this mulberry tree, there was not a single plant to be seen m 
that cnolosure. 

While I was resting myself, the guide astonished rae by his 
fool -hard in ess. The abyss over which the mountain projects 
is so deep that it is hardly possible to look down into it with- 
out feeling giddy ; but this man, careless of danger, springing 
upon the top of the ballustrade, went twice round the pla- 
teau, jumping from pillar to pillar, distant about one and a-half 
archine from each other. It made me shudder to see him 
expose himself to so much danger, but he preserved the great- 
est coolness, and I did not observe the slightest trace of emo- 
tion on his countenance. 

The view from the summit of In-Shan is magnificent. It 
is the most commanding point in the country. Before me, 
the crests of the mountains, illuminated by the setting sun, 
stretch out like the waves of the sea ; over head, is a clear 
blue sky, and in the horizon other chains appear, varying as 
much in theii' forms as in the beauty of their tints. From 
this spot the view embraces an immense space — a pure and 
light air is inhaled with delight. While I am observing, a 
majestic eagle hovers so near as almost to graze my head; 
around me is the silence of the desert ; alone in the distance, 
on the flank of the mountain, a shepherd is driving his flock 
towards the plain ; and here and there rich pastures display 
their verdure. 

Water is very generally wanting in the northern moun- 
tains, and only small rivulets, formed by the moisture derived 
from the atmosphere are met with in the valleys ; one of 
them takes its rise at the base of Mount In-Shan^ disap- 
pears for half its coui'se under detrital blocks and alluvia, 
to appear again as a spring near thetemple of Loun-Tzouan- 
Sif. Its water is very pure, and is reckoned the best in the 
environs of Pekin. It has been dammed np for the purpose 
of turning a flour-mill with a horizontal wheel. This place is 
, citcemely agreeable during tlie summer beats. However high 



M. Kovanko's General View of the Euvirona of Fekin. 217 1 
the temperature of the air may be, the water remains coa^\ 
Btantly cool. 

In the month of July, at the time of the greatest heat, it n 
much frequented by bathers: but until then the Chinese arS' 
afraid to venture into the ivater, bo great is their diead of 
sensation of cold. 

The Russians who reside in Pekin astonish the natives a 
good deal by drinking cold water at their meals in winter as 
well as in summer ; while the Chinese warm even their wine, 
and never drink cold water except in the hot weather of July. 

A great mimber of fruit-trees, proceeding from plantations, 
grow in the ravines and valleys of the Northern Mountains, es- 
pecially many Indian fig-trees, as also peach, apricot, pear, 
plum, and walnut trees. It appears even that the trees whieh 
do not bear fruit, such as the fir, the willow, the juniper, and 
the cypress, owe their existence to artificial cultivation, which 
is the reason that not a single forest of any considerable ex- 
tent is to be met with in the whole chain of the Northern 
Mountains. 

The rocks of which these mountains consist, belong, as hi 
been already observed, to a formation of dolomite, which 
there largely developed. 

It commences at the temple of Loun-Tzouan-Sif, and e: 
tends tu the north-east as far as the base of In-Shan. The 
mountains of Syo-Tan-Shan and Do-Tan-Skan, are of that 
formation ; several varieties of dolomite are also found in it ; 
near the temple of Lou7i.-T::oiian-Sy it is very compact, 
sm all-grain edj and the presence of particles of quartz gives it 
much hardness. All the moniunents in the burial-places, the 
masonry of the door-ways and of the steps in the palace, are 
of this stone. The compact varieties arc seldom white, but 
generally of a grey colour. When the quartz is absent in this 
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powder ; it is in this form that it is used to complete the pro-: 
cess of cleaning the rice. Its texture has not the appearance: 
of being foliated, hut it is always divided hj a great number! 
of fissures into irregular masses, which renders the quarrying 
of it very difficult.* 

The limestone, in a half decomposed state, containing 
great quantity of white sand, enters into this formation in 
subordinate beds. In some places this limestone decomposes! 
to such an extent as to form a white powder which covers the I 
whole surface. 

Sandstone, small grained, of a dark colour, traverses this ' 
formation also in beds, which alternate occasionally with those 
of the predominating rock. These heds of sandstone have 
only a thickness of 1 or 2 archines. 

The porphyry, which rises in the form of a mamelon, near 
the temple of Ba-or-Sy, three li to the north-west of that of 
Loim-Tiotian-Sy, appears to have had some infltience in the 
formation of this dolomite. 

This porphyry, of a deep red colour, gives out a strong 
smell of clay. It has hnt little consistence, and its Burface i» 
fissured all over. 

The ferruginous red sandstone, which is divided into rhom- 
boidal faces hy joints, ought likewise to be classed as belong- 
ing to the dolomite formation. It does not constitute any con- 
siderable masses, and is only found lying on the flanks of 
the compact dolomitic limestone. The sandstone, in decom- 
posing, forms an excellent soil for cultivation, 

One li to the north-west of Loun-Tzoun-St/, a small outcrop 
of a chloritic slate, having a coarsely foliated structure, is 
seen bordering upon the dolomite, which disappears almost 
entirely under alluvial clay- Its dip is very highly inclined, 
the beds being very irregular and singidarly contorted. Some 
traces of lime are found in it, but no other minerals. 

The Western Mountains, as has already been said, are com-' 



* Note by the Aiithin: — About francs (French moncj) uco paid for the 
ostrikclioii of 190 pouds of tliia rock. Tlie catrjago of 15 ponds to ftify., 
pitul, distant (jO li, coats alwut CO frnncs. 
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posed of different rocks. Three formations are distinctly ob- 
served in them, 

\»l, Diorite ; 2d, compact grey limestone, which appears 
to correspond with tlie mountain or carboniferous limestone of 
England ; and, lastli/, the coal formation. 

A formation is besides observed, the independence of which 
is not altogether demonstrated. This is a species of conglo- 
merate intimately connected with the diorite, and which will 
consequently be described at the same time with that igneous 
rock. 

Dioritic Formation. — Diorite (greenstone) appears at the i 
surface at the village of San-Ourad-Vatt, and extends i 
eending the course of the river Eourhouae to the village of ] 
Van-Pin-Koon, a distance of more than 30 li. 

The diorite, small-grained, of a light green colour, is di- 
vided by fissures, giving it the form of beds inclined about 15° 
to the east. This rock is not very hard, except in its inferior 
portions; but as it acquires elevation, it loses its granular tex- 
ture, becomes friable and slaty, and passes into indurated 
clay containing nodules of quartz and of greenstone, which 
frequently exceed the size of a nut. In some places these no- 
dules occur only in veins in tlie friable dioritic mass, but some- 
times they are accumulated to such a degi'ee as to form enor- 
mous masses of compact conglomerate. 

The thickness of the beds of the latter, whicli have the same 
inclination as the diorite, is about 1 sagcne. They alternate 
with ferruginous clay of a broivnish red colour, forming in some 
places considerable elevations. This clay also contains nodules 
of quartz and of greenstone, which, by the decrease of their 
bulk, pass into a fine-grained sandstone without admixture, and 
are traversed in different directions by veins of white quartz. 

Every thing concurs to lead us to admit that this conglome- 
rate, so intimately connected with the diorite, does not, pro- 
perly speaking, belong to the dioritic formation, produced to 
all appearance by volcanic agency (porphyry conglomerates). 
In my opinion it constitutes a sedimentary roc* ""'llest 

acceptation of that term, in the formation of >- 

rite might have concurred. 
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It would appear tliat the conglomerate is more recent thait 
the diorite, and that it would be better to class it in the coal- 
formation, considering it as an equivalent to the old red sand- 
stone of England. 

The diorite cropping out at the base of the mountain Lao- 
Goiia-Shan to the west of Van-Pin-Koon, as well as the con- 
glomerate wliieh overlies it, has a dip nearly vertical. This 
peculiar inclination might be attributed to some more recent 
revolution which these rocks have undergone, occasioned ap- 
parently by the dioritic porphyry which rises from beneath 
the diorite, but which, however, does not form any consider- 



Vertical seams of coal lie in some places between the dio- 
rite and the conglomerate, having the latter for the roof and 
the former for the floor. 

Slate-clay, which has the properties of a combustible slate, 
from the great quantity of bitumen it contains, forms a bor- 
der to the coal on the side of the roof. 

The border on the side of the floor, although equally com- 
posed of slate-clay, contains less bitumen, and has not so much 
lustre as the former. This coal very much resembles an- 
thracite, because it is shining, of compact texture, difficult to 
ignite, does not flame in burning, or give out any smoke. 
Its substance is entirely homogeneous, and every thing re- 
specting it leads to the belief that there had been a great de- 
velopment of heat at the period of its formation. 

The beds of conglomerate occupy, in gome loeahttes, nearly 
a horizontal positioo. In this case the coal included between 
the conglomerate and the diorite, occurs in beds of more 
importance, as, for example, at Daor-Vao to the east of Van- 
Pin-KooH, where the seam of coal is 1^- archine in thick- 
ness. 

That which is worked at Daor-Yao is brittle, and breaks 
easily into small fragments of the size of a pea. The black- 
smiths, and those who work in copper, consider it preferable 
to any other coal for their use, on account of the intense heat 
it gives out. 

The conglomerate does not form thick masses. In its up- 
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per bed it passes into a true sandstone, whicli the quartz 
renders very hard. Occasionally the presence of particles of 
mica give it a, slaty texture, and it becomes friable where 
clay is principally the basis of its cement. 

The brook TgiH-Schoui-Kld flows 15 li to the north of ' 
Van-Pin-Koon, and, in cutting through a mass of diorite, it 
has laid bare all the varieties of this rock. Granitic diorite, 
compact diorite, and porphyritio diorite, alternate with each 
other, all passing at length into a conglomerate, which ap- 
pears to differ from that to which the seams of coal are subor- 
dinate, and is the dioritic conglomerate properly so called. ! 
The beds of this conglomerate, and those of the diorite itself, 
alternate with beds of ferruginous clay, having a porphyritio 
appearance. This rock in some places passes into euritic 
porphyry, which being sometimes separated, and afterwards 
reunited afresh by the same rock, forms a breccia, in which 
the imbedded fragments of porphyritic rocks are from 1 ver- 
chok up to { of an archine in diameter. This porphyry is of 
a brick ted colour, with white crystals of felspar ; its hard- 
ness middling, and it forms continuous masses of an irregular 
appearance. 

Carboniferous Limestone. — This limestone shews itself i/t- 1 
the west of Van-Pin-Koon in considerable masses, which may 
be regarded as an independent formation. The mountains 
which arc composed of it have their fianks so steep, that the 
summits are sometimes inaccessible. The texture is foliated 
in thick laminre, and in some localities the stratification of ■ 
the beds is nearly horizontal. It is traversed by veins of per- ] 
fectly white calcareous spar, which gives to it a variegated 
grey colour, A great many caverns of different dimensions, 
and all of them vaulted, are met with in this limestone, some 
of which contain stalactites, hut they are destitute of org&nio 
remains. 

The limestone is traversed in the defile of Van^Li-Gaoit by^ 
veins of galena and brown specular iron-ore, of a quarter t 
an archine or more in thickness. 

Small-grained greyish -yellow sandstone appears in suboi^ 
dinate beds in this limestone. It is not very hard, contains^ 



i 



252 M. Kovanko's General View of ihe Environs of Pekm^^^ 

a considerable quantity of clay, and its beds have a tltickness 
which is rather considerable. 

The upper beds of this limestone have a great resemblance 
to that which foiins such enormous masses in the Northern 
Mountains, and it is probable that they both belong to the 
same formation. 

The limestone of Mount Tzo-Tkhai, which is distinguished 
by the great pagoda situated on its Hank, near the village of 
Shim-En-Gin, appeal^ equally to belong to the carboniferous 
limestone. It is very compact, and the particles of quartz 
give it so great a degiee of hardness as to strike fire with 
steel. Its texture is foliated, but in thick lamina}. In some 
places it has the aspect of a compact ma£s. It abounds also 
in caverns, one of which, Thao-Yan-Deitn, is remarkable for 
its size. It is situated on a very steep slope, which tenders it 
difficult of access. Many persons ascend the mountain on pur- 
ppse to visit thb cavern, but there are very few who have the 
courage to descend into it. Many absurd traditions exist 
among the Chinese respecting it. They pretend that there is 
a subterranean passage leading as far as Katgane, and that 
there are stone-bridges over streams running through it, &c. 
&;c. I made the descent into the care out of curiosity. It 
appears like a steep gallery, at first tolerably high, but which 
becomes progressively lower, so as at last to render it neces- 
sary to crawl upon hands and knees. , It terminates suddenly 
in a well ascending vertically. It was impossible to explore 
its farther direction, for at this point the burning wood which 
served me as a torch gave so little light, that 1 could scarcely 
distinguish the nearest objects. The air in the cave is very 
moist. There are two lateral galleries, one of which is under 
water ; the other descends very rapidly, and is not any more 
accessible than the others. The cavern may be about 150 
sagenes in length. On the bottoms stalagmites are met wHhi 
but no organic remains. '. ' 

■ Coal FoTinatioH. — Slato-clay is largely developed to the east 
of Van-PinKooH. So much coal enters into its composition, 
tliat in some places it might serve for fuel. The beds often 
change their direction, and sometimca bixi a dip nearly ver- 
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tieat : the compact diovJte (greenstone) which is intruded into 
this slate in suhordinate heds, appears to liave been the cause 
of the irregularity of those which overlie them. The slate- 
clay alternates with beds of fine-grained sandstone traversed' 
by veins of white quartz, which render it very hard. Beds of 
coal tie between the slate and the sandstone. 

The slate-clay is, as it were, pounded on the surface, and 
forms a kind of alluvium which covers its flanks. Thick beds 
of coal are likewise found in this rock, but their quality is 
very inferior to that of the coal which lies under the sand- 
stone. The coal which the pounded slate covers varies in 
its properties. It is often decomposed, and its particles liave 
so little cohesion between them, that they are almost reduced 
to a state of powder. 

BedsoffemiginoussandstonOiOf little hardness, under which]' 
are sometimes found rich beds of coal, lie under tlie slate-clay. 
Thus the Western Mountains abound so much with coal, that 
two or three versts cannot be passed over without meeting with 
outcrops indicating the presence of a great quantity of this 
combustible substance, which has never as yet been touched 
by the hand of man. 

The coal used for fuel in Pekin, where wood is very dear, ia 
worked on a great scale ; but whether in consequence of the 
abundance of this mineral, or of the obstinacy of the Chinese 
in rejecting improvements, the result is, that the process of 
mining is still in its infancy with them, while the preparatioa 
of charcoal is carried on there with more success and economy 
than any where else. J 

Generally speaking, we may consider that the art of mir ' ^fl 
is still in its infancy in China. They know nothing H 

machines which give facility to the work; they have ; H 

a notion of the pumps which are indispensable {<f H 

haustion of the water. Vertical shafts are not usei' H 

The imperfection of the works renders the air v< J 

the mines, often to such a degree that it is neoes J 

openings above on that account, in wliich are pi ^^^| 

ing wheels put in motion by the hand. This w ^^^H 

turning incessantly, introduces very little fCC ^^^H 

I VOL. xxxri. — xo, Lxiv. — AtniL 18A2. ^^^| 
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mine. The galleries of the mines are so low that the work- 
men can scarcely move in them except by crawling. 

When the horizontal beds are to be won, continued timber- 
ing is used ; but in winning the vertical beds, only the roofs 
and floors are timbered, particularly the latter, in order that 
the trains which are employed to transport the coal to the 
surface should slide easily upon them. 

The timbering employed by the Chinese is not above two 
or three vershokt^ in thickness. It costs, nevertheless, about 
two copecks per poud.* 

The winning of the horizontal bed is carried on in the fol- 
lowing manner t — A gallery is opened in the bed of coal itself, 
IJ archene in height. After having penetrated into it seve- 
ral vershoks, a cross beam is fixed in the roof, by the two ends 
being let into the walls of the rock ; having advanced another 
archine, a fresh joist is fixed, which is boimd to the first by 
beams placed lengthwise above them. These beams having a 
distance between them of a quarter of an archene, are covered 
with brush-wood made into fascines ; when this work is finish- 
ed, they continue to advance within the thickness of the bed, 
and following its direction. 

The floor of the gallery is in like manner fitted with cross 
beams placed near together'; the gallery is thus pushed on un- 
til the want of air renders it necessary to put a stop to the 
work. Below tiiis gallery a sect)nd is opened, to continue the 
working of the coal. 

The only difference in the process of working the vertical 
and the horizontal beds of coal is, that in the first the galleries 
are not only timbered above and below, but also on their side- 
walls. 

The coal taken out is put into baskets, placed upon sledges, 
which are raised to the surface by manual labour ; one basket 
may contain about three pouds of coal, and one man can raise 
to the surface about eight in a day ; he generally receives at 
the rate of 30 copecks per basket. The water which accu- 
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molutes m the mines is emptied by means of small cBskB|lfl 
brought up in the same manner. m 

\£ the local circumstances are very favom'able, adtts fotfl 
letting out the water are driven ; but as they are very espeiiiiS 
sive, they are very seldom had recourse to ; at least if the ir>fl 
mption (rf the water becomes too considerable, it often hap-a 
pens that the works are altogether abandoned. I 

The only instruments used by the Chinese in working thel 
coal are the pickaxe, the pick, and the hammer. They cut %m 
groove with the pickaxe, and place in it the pick, which iu 
struck upon with the hammer ; it is by this means that frag<l 
ments of coal, weighing from two to three pouds, are de^ 
tached. ■ 

The number of workmen differs much in the Chinese cobi 
lieries, for few among them make tbeii" agreement for a work 
of any long duration ; for the most part they never come un- 
til the period when they have finished tlieir labour in the 
fields. The pickers of coal receive about 1^ rouble for half J 
a-day's work, and the overseers for the day about 3i roubleSjl 
and their nourishment besides. 1 

At the place where it is worked, at Lao-Gao-Shan, the coal 
is sold for 60 copecks per poud; its carriage through the 
mountains on the backs of muies to Meiti-Toou-Goou, distant _ 
30 li, where are situated the store-houses of the depot, coi 
about 20 copecks ; from thence the coal is transported to Pe-| 
kin upon camels. In the city the price of coals is li rouble 
per pond. 

There is besides a kind of coal met with at Pektn, brougW 
from the neighbourhood, which is much cheaper, particular^ 
when it is mixed in the proportion of one-half with coal-g 
vel (or detritus). This coal sells for only 1 rouble per pom 
but it gives out but little heat, and is very quickly oonsumM 
The coal-gravel in question is previously mixed with yelV I 
clay, to give it greater consistence. The process ifi ■> 
simple; eight parts of coal-gravel are mixed with two of 
pouring into the mixture as much water as is required to 
der it a thick paste. When the whole of the mass hai 
well mixed, it is put into moulds, in tke same laa^fflssi 
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the maniifiicture of bricks. The pieces thus prepared aii3 
dried are used as coal ; they produce little heat, and the fire 
must be constantly fed with tresli doses. This fuel is only 
made use of among the indigent classes. ^H 
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The Sage'ne, 
The foot, 
The inch. 

The urcliine 


or Russian toise, is divided into 7 feet, or into 3 uchiafl 

into 12 inches, S 
into 10 lines, V 
oicl]^ ... ... into 16 vershoks. 


The verahok, 

The VLTSt, oi 

kilomelr. 

futloug-s. 


intoi,ia, 

■ mile, IB 600 sftgenos in length, and is equal to 1.067 French 
EH. A TCKt is nearly J of au English mile, or cxactt;^ 

G7 yards. ^M 



WeighU. 
Tlie Bussian pound i^ divided into OG zolotnlks. 

The zololnik into 96 doleis or parts. 

The poud coQsisIa of ... 40 pounds, 

The berkovelz 10 ponds. 

Coinf. 
Tlie silver rouble is wortli 4 francs (French), 
The copec is the ,5„ part of the rouble, ■worth 0.04 centimes. 
The paper rouble Torica according to the exchange, ftom 110 to ifl 



The copper copcc, the i {5 part of a paper rouble, is consequently w 

it i, according to the course of exchange. 
The Chinese li is equal to 274i sagenca of Russia. 



On the Cultivation of the Sugar-Cane in Spain. By ThohMi 
Stewart Traill, M.D., F.R.S.E. (Communicated by the 
Author.) Read before the Royal Society of Edinburgh. 




The cultivation of the sugar-cane is now generally allowed 
to have been introduced into Arabia, Egypt, and the western 
parts of Asia, from India." 



* Since thia essay was written, I have seen the able and laborious memoir 
of Bitter on tliis rurious subject, which completely establishes tlua poii 
It appeared in the Boyal Tr;»usa»:tiuna 0! "B^Vm to^ iai'i. 
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The first distinct account in classic authors of this import- 
ant production is derived from the discoveries of Nearchus, 
the officer sent down the Indus by Alexander the Great to 
explore the Indian seas, in the year 325 B.C. According to 
Straho, he describes it as a hooey prepared from a roed with' 
out the agency of bees. 

|£7|^xi it x&i ngi rivi' xalKa/i^m, Sn imovti /mJ^, fnh^joiai M iuanu. 
Lib. XV. 
Sugar is spoken of by Varro as a sweet fluid expressed froitt ' 
a reed. {Fragment, ap. Isidorum.) 
Dioscorides describes aaxxapiv as a concrete honey obtained 
from reeds, which he compares to salt in consistence, and in 
crashing between the teeth.* Pliny's description is to the 
same purpose. " Est autem mel in arundinibus collectum, 

Igummium modo, candidum, dentibus fragile." Lib. xii. c. 8. 
He also states that sugar of India is superior to that of Arabia. 
From Arrian we learn that eaJLx^V ^^^ ^^ article of commerce 
in the Erythraean Sea. He speaks of it, among other merchan- 
dise, as wheat, rice, butter, oil of sesame, linen cloth, girdles^ 
xct; i(4£>j ri xiAaumi rh Xiya/iim ^axya^i. Peri}}lua Mar. Ert/thr.^ 
Sugar is also mentioned in a fragment of TheophrastUB iia 
We have now no doubt that the sugar cane b indigenous 
to India, and perhaps to China, although, as with other plants 
long cultivated by man, it may be difficult to point out the 
precise district where it was first discovered. The antiquity 
of the Indian cultivation of the sugar-cane is matter of his- 
tory ; and recent investigations have proved that the Chinese 
have, from remote epochs, been acquainted with t" 
tion of sugar. 

The appellations by which it is known mig 
us to conjecture the source from which diffen 
tained their knowledge of the plant. TY 



J).->n HMS,Kr.f dlJii Lib. II. C. : 

Ed. Stark. Ladg. 1577. 
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Sarkara, corrupted in various Indian dialects into Sakkart 
Sakar, and Sukir, is evidently the root whence the name of 
the product of tlie cane among all European nations is de- 
rived. In Sumatra, Java, and other Malayan islands, it is 
named Taba, Tubbu, or Tebu ; and from some dialect of these 
is very probably derived its appellations of Tao, Too, and To, 
which it obtains in the group of the Sandwich and Friendly 
islands, and in Taheite. In the latter, on its discovery by 
Captain Wallis in 1767, the sugar-cano was found growing 
wild in great luxuriance ; and such is the value of the variety 
of the plant produced there, that the British Government have 
carried it to the West Indies from Taheite, while the French 
have also introduced that variety of the cane into their colony 
at the Isle of France. The Chinese name for sugar is said 
to be Tang, which possibly is an adaptation of the more eupho- 
nious Malayan name into the monosyllabic language of that 
singular race. It may not, then, be an improbable conjec- 
ture, as similarity in the name would suggest, that all the 
western nations owe their knowledge of the sugar-cane to the 
peninsula of India, while the smaller islands of the Pacific, 
and perhaps also China, received it originally from the Ma- 
layan archipelago. 

Some writers have insisted that the sugar-cane is also in- 
digenous to America ; but this opinion is founded on very 
questionable assumptions. A principal argument is derived 
from this plant being mentioned as growing in Hispaniola 
during the second voyage of Columbus. But it should be re- 
collected that a colony was then founded on that island, that 
this voyage lasted upwards of two years, and that the Spa- 
niards carried with them all manner of domestic animals and 
nseful vegetables. P. Labat,* indeed, quotes Peter Martyr 
and some other authorities to shew the early cultivation of tlie 
cane in the other parts of the West Indies ; and Father Laiitau 
has pronounced his arguments as conclusive on this head ; but 
the evidence so much relied on , that of Peter Martyr, expressly 
mentions the sugar-cane, along with melons, cucumbers, and 
the like, among the useful vegetables cultivated by those Spa- 



• JToareau Voyage aux Islei de YA-mariivae, <Ma\«wwv'i, VHisiniM 
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niardB in thcii* inclosed garden during the stay of Columbus * 
in Hispaniola. " Cannarum radices ex quaram succo saccha- 
tTim extorquetur, sed non coagulatus succus, cubitales cannaa 
intra quindecim diera emiserimt" (Decas I. lib. ui. P. Mar- 
tj/r.) This extraordinary growth shews how rapidly the plant 
Daight be propagated in tlieWest Indies; and had it beea 
indigenous, what need was there of rearing it in their experi- J 
mental garden ? 

We know, moreover, that the only plants mentioned by^ 
Columbus as growing in his New World that were known to 
him, were the palm and the pine. Had so valuable a product 
as the sugai'-cane been found there, he would scarcely have 
omitted it. 

We have, moreover, the direct testimony of Antonio de 
Herrera, who is lauded by Robertson as the most faithful o 
the Spanish historians on the discovery of the New World, a 
to the importation of the sugar-cane. He states that its culf^ 
tivation was first introduced in 1506 by a Spaniard named ' 
Aguilon, who brought it to the West Indies from the Canary 
Islands.* The experiment of Columbus had shewn the con- 
geniality of the climate to the rapid growth of the cane, 
this was a natural consequence among a people then the n 
enterprizing in Europe. 

The other authorities cited by Labat are too distant from 
the period of the Spanish discoveries to decide the question 
respecting a plant eo easily propagated ; and, besides, amount 
to no more than that the sugar-cane has been seen growing 
apparently without human care in America, in places and 
climates very similar to those regions where it is found wild 
a the eastern world, yet not where Europeans had not before 
■landed, and therefore might have introduced it. 

We have no certain data to fix the era of its first 

lion into Europe. Some writers ascribe it to tl 

B-but it certainly was known in the Morea, Rhodet 

Sicily before the Crusades. We know that it wi 

tdtivated in Egypt, around Assuan, as early a 
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of our era ;" that it was first introduced into Sicily betwefl# 
1060 and 1090, and had become in that island a considerable 
agricultural object in 1166, when a sugar-mill is mentioned 
in a charter of Guglielmo II. of Sicily.t 

It is even said that the sugar-cane was brought from Malta 
to Sicily, and had been previously known in the Morea. 

There is considerable reason to believe that the cane was 
introduced by Arabian or Moorish conquerors into Spain soon 
after their settlement in the peninsula in the year 714, It 
aeems to have been well known in Andalusia as early as 1150, 
but the Spanish historians are totally silent on this subject. 

Certain it is, that the cultivation of sugar was greatly fos- 
tered by the Moors of Spain, and most successfully pursued 
by that active and enterprising race, who long held the foremost 
place in the career of European arts and learning. These 
sugar-plantations extended over a great part of the eastern 
shores of Valencia and Granada ; and where the soil or climate 
were less fitted for this species of industry, the rearing of silk- 
worms, the cultivation of the fig, the orange, the lemon, and 
the olive, with wheat and barley of the finest quality, gave 
full employment to Moorish agricultural industry. 

I do not find any certain data in the Spanish historians from 
which to collect the extent of the sugar cultivation in their 
country ; but for some time after the fiual subjugation of the 
Moors of Spain, large tracts of land in Valencia and Eastern 
Andalusia were still under sugar-cane. The first severe check 
it received was from the extension of sugar cultivation in the 
West Indian islands, and its second from the barbarous and 
most impolitic expulsion of the Moriscoes from Spain in 1609. 
The arts and industry of Valencia, in particular, sustained a 
shock, from which they never recovered ; and the cultivation 
of the sugar-cane was soon extinguished in that kingdom, ex- 
cept a feeble remnant that lingered, even to this century, in 
the dachy of Gandia, a small territory about thirty miles south 
of the city of Valencia. As I did not visit that part of Spain, 
I am unable to state whether it has there survived the French 

* Edriai. 

It Fsthec Lafltau, Ilistoke deij DiicoavcvLce Wl Canc\u£les des Purtug^^^H 
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invasion ; but in 1814 I found sngar still a considerable article ' 
of agricaltural industry in the eastern parts of Andalusia, espe- 
cially in the neighbourhood of Marbella, a town thirty-five 
miles south of Malaga ; and also at Velez-Malaga, a smalt J 
town in a fertile valley, twelve miles to the eastward of tht 
city. This cultivation, indcetl, extends along the whole coa8tl 
of the eastern projection of Andalusia to Torrox, Motrii, aiu 
Adra, where, until the French invasion of 1808, it was alsof 
very flourishing. 

The whole sugar district of Andalusia may be considered 
as a narrow tract between a chain of rugged mountains and 
the Mediterranean, above 130 miles in length, with a medium 
breadth of four or five miles. It is not meant to assert that 
all this tract is under sugar, or oven capable of furnishing it ; 
but merely that this cultivation may be traced throughout the 
district now mentioned. Its southern part is screened by the 
moderate elevations of the Sierra Bermeja and mountains of 
Malaga ; its north-eastern portion is overhung by the rocky 
crests of the mighty Alpujarras ; a stupendoiis group termi- 
nating in the perennial snows of the Sierra Nevada, which 
among European mountains yields in altitude to the Alps 
alone. 

Notwitlistanding that snowy pealcs may bo seen in some 
parts of the sugar district, yet it possesses many characters of 
an intertropical climate. The heaths of the north arc sup- 
planted by the dwarf palm, ClianitBropt kuniilia ; the fields are 
divided by hedges of the aloe, jigave jimericai 
prickly pear, Caclug opuntia ; while the tall fc 
palm, jPAimir dactyli/era, another remm 
is still occasionally seen to rear its 
deep azure of a cloudless sky. 
My meteorological observation*, 

ffect from frequent change of plai 

I idea of the climate. During my ■ 

\ hood, in the latter half of May, tk 
At 9 A.K. = v. 
At 9 p.ii. = tt 

I I found the average range of DdI" 

I'-durinf the same period = 36° .5. 
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Tlie average temperature at GibraJtar and its vidnitjj 
throughout June, at 9 a.m. =^ 73°. 

at 9 P.M. = 70", while the monthly average 
of Deluc'a hygrometer = 41". During this period, the hy- 
grometer was twice observed to indicate only 35°, and it was 
once as high as 52° : the last was during a Levanter, or south- 
east breeze, with an obscure atmosphere and oppressive heat. 

In the month of July, while etill to the south of the Sierra 
Morena, the average temperature from the 1st to the 24th of 
the month was at 9 a.m. 86°. 

at 9 P.M. 82°.5. 
At the hottest time of the day, the thermometer in the shade 
usually stood from 92° to 96° ; and on one occasion I found it 
as high as 99''.5. An accident to my hygrometer rendered the 
observations with that instrument imperfect. 

For several months of the year, scarcely any rain, except an 
occasional thunder-shower, falls in Andalusia ; but the dews 
are most copious. In severe winters, there are sometimes 
slight nocturnal frosts, which are very injurious to the sugar- 
canes. But the climate along the Mediterranean coasts of 
Andalusia is so mild, that tropical plants in general need 
scarcely any protection ; and the nightingale is said to remain 
there throughout the year. 

It is well known that the range of the barometer is ex- 
tremely limited in the south of Europe, and it is still less in 
equatorial regions. By consulting the register of this instru- 
ment, kept at the Garrison Library in Gibraltar, at a few feet 
above the level of the sea, I found that for eight years the 
barometer had generally stood from 30.01 to 30.10. During 
the whole period, it had been once so low as 29.70, and once 
so high as 30.20 : the first happened during a thunder-storm in 
thewinter of 1810 ; the latter in the summer of the same year. 

It might have been expected that a branch of agricul- 
ture so interesting, so little known in the rest of Europe, 
would have arrested the attention of British travellers in 
Spain ; but it has scarcely been noticed by any of our travel- 
lers. In the Antiquarian Travels of the Rev. Edward Clarke, 
pahhsheA in 1763, we perhaps ought not to expect to find any 
tiotice of this subject. But Tie\\X\e'c Vu fti.e ■^oVaa^'i " Journey 
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dtroitffh Spain" of the Rev. Joseph Townsend, which abounds 
with information on the afrriculture and manufactures of the 
Peninsula, nor in the more superficial \arratives of Dillon, 
Swinburne, Semple, and Inglis, do we find any account of 
this branch of Spanish industry. Townsend contents himsel£- 
with stating that the cultivation of the sugar-cane, of rice, 
and cotton, were introduced into Spain by tlie Moors ; as were, 
the manufactures of silk, paper, and gunpowder, when Iheyi 
were unknown to the rest of Europe. Dillon merely states 
that the sugar of Andalusia is equal to that of the West Indie%. 
and gives the number of sugar-mills along the eastern coast,. 
Swinburne repeats the story ; but neither traveller appears to 
have seen a sugar- plantation. Semple was in too great a' 
hurry to observe them ; and Inglis is equally barren on thia 
The only modern traveller in Spain that has aiforded 
ly useful information on the cultivation of the sugar-cane in 

\t conntry ia Laborde, whose few remarks are scatteretb 
■ttrough the five volumes of his Itinemire. 

During a visit to Spain of several months, in the year 1814f; 
among other objects of high interest, my attention was draws' 
to this branch of agriculture ; and I propose to lay before the 
Society my own observations, with some statistical remarks 
which I was permitted to extract from the memoranda of one 
of the most extensive sugar-planters in the Spanish Peninsula. 

The cultivation of sugar in the kingdom of Granada 
been subject to many fluctuations during the two last centu- 
ries : often from the interference of an arbitrary government ; 
and once, at least, from religions persecution of one of tl 
most enterprising planters, who died in the prisons of the Ia« 
quisition at Granada. It flourished exceedingly about 1808- 
when long continued maritime warfare had enhanced the i: 
of colonial sugar. Sugar- plantations, both large and 
then abounded along the coast from Adra to thesouU' 
Estepona ; and mills for crushing the canes, either i 
water-wheels or by mules, were established, espt 
dra, Motril, Salobreva, Almithecar, FrigiUana, Tfr 
izmalaga, Churriana, Torre de Molinos, Mijas, f 

\ngirDla, Marbella, and at Manilba, about 16 mi 

hraltar. Southward of Malaga, theicweva^ 
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sugar-mills. Some of the works were ruined during the Sw 
sequent war ; but many of them were still in existence at the 
period of my jomTiey in 1814. The finest and most perfect 
sugar estate 1 saw was that belonging to Meggrs Grevigny and 
Kirkpatrick of Malaga, of which I shall presently give some 
details, furnished by the latter gentleman. The mode of 
cultivation there was on the most approved system of the 
English planters in the West Indies ; the works were very 
complete, and produced, in good years, 4600 loaves of white 
sugar — the produce of canes grown on not more than 38 
English acres of good land. Many of the other plantations, 
however, are very small ; and such cultivators usually sell 
their canes to the larger proprietors, or several of them unite 
in erecting a mill and boiling-house for the fabrication of 
mvscovado sugar. 

On large plantations the ground is prepared by the plough ; 
but on almost all those I visited the labour is chiefly perform- 
ed by the spade, and by a species of large hand-hoe. The 
principle, however, of preparing the ground is similar in them 
all. 

The soil best adapted for sugar-cane is a ricli loam, light, 
and of a brown colour when recently turned up. The gene- 
ral soil of all this district is clay, much mixed with calcareous 
matter. The best soil usually rests on clay-slate, and this on 
mica-slate ; hut around Velezmalaga limestone covers the slate. 
The soil should not be too retentive of moisture, but occa- 
sionally requires irrigation, which is ingeniously eifected by 
means of earthenware tubes, that convey the water either 
from the streams descending from the mountains, or what is 
raised by means of the noria, or Persian wheel — a common 
mode of procuring water in Andalusia since the time of th« 
Moorish conquest. The water is conveyed to the upper parts 
of the sugar-fields, whence it is permitted to escape into chan- 
nels cut for its distribution to the roots of the canes. 
. When a plantation is to be formed, the land is duly prepar- 
ed, by digging or ploughing to the depth of 8 or 10 inches; 
paths are left for convenient access to the canes ; the soil is 
enriched by compost manures of animal dimg, mixed with de- 
ea.yiiig vegetables and eartlij maUcrs -, aixti Oie ^^S.\a 9a7n9L»&. 
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ty parallel trenches, about 12 inches asunder, and 8 Indies 
deep. The earth turned out is laid on the intervals between 
the trenches. The width of these trenches is different at 
different places. The tienches being finished, the planter 
proceeds to place horizontally in their bottoms the shoots or 
tops of the canes of the former season, which, for this pur- 
pose, have been carefully preserved. These shoots are of sach 
lengths as to have four or five buds in each. The pieces I 
saw buried, in renewing the worn-out roots in a plantation at 
Velezmalaga, were about 9 inches in length, and two were 
placed sideways in each furrow. Each pair were placed about 
6 inches from the adjacent pair. A portion of the earth is 
then tln-own on the shoots ; and as the buds rise above the 
ground, more soil is gradually added from the heaps, until 
about the end of five months, when the whole earth of the 
heaps has been accumulated around the young plants. Dur- 
ing this period of their growth, they are carefully weeded, and 
irrigated, if necessary, as already described. The great enemy 
of the Spanish sugar-planter is an occasional, though slight, 
frost, which is very apt to kill the young canes. I observed 
in many places very high fences of the Spanish reed {Arundo 
Donax) used as defences against the chilling winds from thft | 
mountains. I 

When the young canes are about 15 inches high, they are 
boed up to 6 or 7 inches ; and hoeing and weeding are conti- 
nued during the growth of the plant. 

The sugar-cane comes to its maturity in two years ; so that 
a plantation ought to have one-half of its produce ready for 
cutting annually. 

The cutting in Spain begins in November, and is a season 
of hilarity and mirth, like that of the vintage in every part of 
Europe. 

The ripe canes, when cut, are carried to the mill, where 
they are crushed between three cylinders of wood plated witi 
iron, turning on vertical axes. The power is applied to til] 
middle cylinder, on which is fixed a trundle-wheel or pini 
applied to spur-wheels on the two other cylinders. In mi 
works the apparatus is rude ; and in one small mill I obse 
e horizontal water-wheel. Bnt t\ie v.\\ci\e a,^^OT^\.\i.?. %.s 
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Marbella plantation of Mr GreTigny was well com 
The expc'DBe of a good sugar-mill is considerable. Labordc 
states that some mills cost 100,000 livres toumois, or upwards 
of L.4000 Sterling. 

The expresaed juice of the cane is conveyed from the mill 
in wooden gutters, lined with lead or copper, to the boiling- 
house. The best works have a series of three boilers, in which 
the juice undergoes purification, and hence are called clarifiers. 
These are of different sizes, placed in brick-work, and each is 
heated by a separate fire. In the first copper, milk of lime is 
added to absorb the acid always existing in cane-juice ; the 
heat is raised nearly to the point of ebuUition, and then the 
fire is cut off by a damper. A thick scum has by this time 
collected on the surface, which is allowed to accumulate for 
an hour, when the subjacent clear liquid is drawn off by a 
cock on the lower part of the clarifier. The liquid is next 
conveyed to the second boiler, when it is subjected to a boil- 
ing heat, to inspissate the juice ; but lime-water is added in 
this step of the process, and the scum which rises is laded off 
repeatedly. The clarified juice is usually subjected to a simi- 
lar process in a third clarifier, whence it passes into the prin- 
cipal boiler, or teache, as it is termed by our West Indian 
sugar- planters. Here it undergoes its final evaporation ; and 
when judged to be sufficiently concentrated for crystallization, 
the symp is laded off into wooden coolers of about 10 inches 
deep, with a surface of 20 or 30 square feet. Here it granu- 
lates ; and the imperfect crystals thus obtained are removed 
to the curmg-room and drained, just as in the manufacture of 
West Indian sugar. In the sugar -works of M. Girevigny at 
Marbella, the sugar is also clayed and baked, as in our re- 
fineries ; and the quality of both then: muscovado and loaf 
sugar is excellent. 

The following particulars, extracted from the books of my 
excellent friend the late William Kirkpatrick, Esq. of Malaga, 
give an account of the state of that large establishment in 
1806, when he was manager. The plantation at Marbella be- 
came the property of his father-in-law, M. Grevigny, in 1800, 
under a royal charter. As these documents refer to a period 
previous to the operalioti oS We ^asaooa "BsfsV™. «sA'ViSi».\i. 4ft- 
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erees of Napoleon, the calculation of profits is not afi'ected by 
the adventitious state of the commerce of tlie world conse- 
quent on those ebullitions of the Imperial hatred of Great 
Britain ; and they are more worthy of consideration, as pro- 
ceeding from an intelligent gentleman intimately conversant 
with the subject, and as conveying the only real statistical in- 
formation, that has fallen under my observation, on the eulti- 
Tatiou of the sugar-cane in Europe. 

" The Marbella Establishment, on the scale it is now car- 
ried on, yields in every current year, free of frost, after the 
tithes are paid, 4600 loaves of refined sugar ; which, sold at the 
usual peace prices, and allovring for the value of the molasses, 
will brmg at least 10 hard dollars per loaf, or 46,000 duros. 
To produce this quantity, it is necessary to have \2Q fartegadas 
of good rich land under canes.* Only one-half, however, of 
this land can be cut annually, so that the produce above stated 
is obtained from 60 fanegadas. But, to be so productive, the 
land must be fully maniu-ed, the canes must be well cleaned 
and hoed, and the irrigation carefully performed ; under these 
eircumstauces, 60 fanegadas will readily afford that quantity 
of sugar and molasses, or even more. 

The first planting of the canes is, however, very expen" 
sive, amotmtiug to 200 duros per fanegada. But if this oper** 
tion be judiciously conducted, the annual cost of maintaining 
the plantation, of hoeing and weeding the canes, of replanting 
the perished roots after every cutting, and again manuring the 
land, which must be done after every crop, will not exceed 
75 duros per fanegada- 

Our labour is performed at a very cheap rate. The daily 
pay of each labourer is, — 

For six months, = 7 Reales Vellon, = Is. 7^d. 

For four active months = 8 R. V. = Is. lOd, 

For two hottest months = 11 R. V. = 2s. e^d. 

They receive no maintenance, but find themselves in food and 
^^ other necessaries. 
^K To make the plantation profitable, a sufficiency of water 

t 
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A-fanrgn. de lierm, rjt fiategadn , is = 25j920 Spaniali loct-, ot cv^W.i'oma- 
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for irrigation, and dung for manure, must be provided, 
last article is a work of some difficulty, and requires a con- 
aderable command of capital. In order to insure a sufficient 
supply, besides 300 or 400 cart-loads of dung annually fur- 
nished by cattle reared on an adjoining farm, and those em- 
ployed on the plantation, there are 3000 sheep kept on the 
farm, which are penned every fair night, from December to 
the end of May, on the land which requires danging. Daring 
rainy nights, they are kept in stables, irom which the dting is 
collected in the morning ; and the floors are so constructed 
that the urine flows into a tank, whence the needy and back- 
ward canes are watered, a process by which they are materi- 
ally advanced. 

A well-planned sugar plantation, if judiciously managed, 
and if the roots which have perished be renewed' after every 
cutting, will last twenty-or thirty years. But for prosecuting 
this branch of industry successfully, the additional one of 
fanning should be conjoined. The work of the plantation, 
sugar-mills, and farm, employs eighty oxen, forty mules, and 
twenty asses ; flfty servants and overseers are also to be m^- 
tained, but their wages do not exceed those of the day-la- 
bourers. The cattle and servants annually require 600 quintals 
of wheat,* 1400 quintals of barley, for the horses and mules, 
300 quintals of beans or other pulse, 5000 quintals of chopped 
straw, the ordinary food of cattle, all which is raised on the 
farm ; but this additional expense is well repaid by the pro- 
duce of that form, the dung, and the work done by the cattle, 
which save a considerable sum to the sugar establishment. 

As the proprietors of the Marbella estate have thus every 
requisite for the plantation, for two sugar-mills, and for the 
farm, within themselves, they have only to calculate the an- 
nual charges incurred in making 4600 loaves of sugar. This 
business should be performed in eighty days, at the rate of 
sixty loaves every twenty-four hom-s ; but unavoidable delays 
with the clawing of the sugar, bring up the working days to 
100, of which the expenses may be stated at 100 duros per 
day ; 180 men and 75 mules being employed during that pe- 
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Piod. If a sufficient quantity, of eane-trash hns been properly 
dried and liiid up for supplying the boiling-house and kitchens, 
no addition has to be made for fuel ; hut if fuel has (o be pur- 
chased, an addition of 25 or ,30 dollars a-day must bo made to 
the expenses of the establishment. ^ 

The canes are ground by a water-milU but when water ! 
fails, or any accident happens to the machinery, the mule-mil! 
is put in operation ; thirty-six mules are set apart for this 
work : six are yoked to it at once, and work it for two hours 
in the morning and two hours in the aflemoon, during each 
twenty-four hours. This brings an additional charge of 36 
duros per day. 

Each fornt or cooler in which the sugar crystallizes regu- 
larly affords from 47 to 50 lb. of sugar, and 60 or 65 lb. e*'^ 
molasses daily. ' 

The establishment contains the two mills, stiibles for 80 
mules, extensive rooms for depositing the canes till ground, 
two hoiling-houaes, and crystallizing and curing rooms. 

The erection of these works, purchasing a spare mill, and 
a dozen of additional copper boilers, have caused a heavy out- 
lay. But besides the sum required in these erections, tiie pro- 
prietors have expended in the purchase of 800 fanegadas of 
land, planting 120 of them, in stocking the farm with horned 
cattle, sheep, and mules, and in building stores and granaries, 
80,000 duros. 

Yet the returns of this double establishment have been, 
even in bad years, at least seven per cent., in middling seasons 
eleven per cent., and in favourable seasons from sixteen t» 
twenty per cent., clear of all charges, on the capital embarkt 
in the undertaking. 

These remarks will shew that the cultivation of the si 

eane might still become an important branch of Spanish ipi 

dustry, notwitlistanding the competition of foreign sugar ; axA- 

that little is wanting but a firm and equitable government, tit. 

afford from this source a very profitable investment of capital^ 

Iif managed with the judgment and skill displayed in the estab- 
lishment at Marbella. 
VOL. X 
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Notice of Experit»eHta regarding the Viaihilily of LigkU in ra- 
pid Motion, made with a view to the Improvement of Light- 
houtes, and of gome peculiarities in the impreaions made bjf 
them on the Eye. By AuH Stevbnson, LL.B., F.R.S.E,, 
Civil Engineer. Communicated by the Author. 

In the spring of 1836, my attention was called, by our dis- 
tinguished countryman Captain Basil Hall, to apian by which 
he proposed to increase the intensity and power of fixed lights 
for lighthouses, to such an extent as to render their constant 
effect little inferior to that of the bright flashes which alter- 
nate witli the dark intervals in revolving hghts. Since that 
time Captain Hall has made some experiments on the subject, 
which he has described in the United Service Journal ; and I 
liave lately, at his request, and with the sanction of the North- 
ern Lights Board, repeated his experiments, and also tried 
some others which appeared to me to bear on the subject. 
The object of this notice is to state the results which were 
obtained from these experiments, as well in regard to the ob- 
ject for which they were originally designed, as in reference 
to some curious phenomena counected with the distribution of 
light and its efl'ect in producing impressions on the eye, which 
were observed in the course of these trials. It is necessary, " 
however, that I should, in the first place, give a short account 
of the instruments wliich were employed and describe their 
action, so that the purpose for which the experiments were 
made may be brought fully into view, and the nature of the 
results wliich they afforded may be made more intelligible to 
those who have not previously given any consideration to the 
subject. 

In revolving lights on the dioptric principle, the annular 
lens of Fresnel is employed. This instrument consists of a 
centre lens in one piece, and several concentric zones arranged 
so as to form a square of about 900 inches of surface ; and U 
possesses the property of projecting to the horizon, in the form 
of one pencil or beam, all the light which falls on its inner face 
from a lamp placed in its ptincinial focus. The consequence 
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of this action is, that when several lenses are so arranged as 
to form a right prism which circulates round a lamp placed in 
the coramon focus, a distant observer receives from each lens, 
as its axis crosses Lis line of vision, a bright flash, which ia 
succeeded by total darkness, when one of the dark spaces in- 
termediate between the beams passes over his eye ; and this 
succession of bright flashes alternating ivith dark intervals) 
produces the characteristic appearance of a revolving light, 

The fixed light, on the other hand, presents to the eye a 
steady and unchanging appearance ; and the chief object to 
be obtained in its construction, is to unite the greatest bril- 
liancy with an equal distribution of the light in every direc- 
tion. This condition of perfect distribution is most rigorously 
fulfilled by the use of refracting zones or belts, which form, 
by their union, a cylinder enveloping the flames placed in its 
centre. This cylinder is a true solid of revolution, generated 
by the rotation of the mixtilinear central section of a great 
annular lens, round a vertical axis passing through its princi- 
pal focus ; and must, therefore, possess the property of refract- 
ing the light in the vertical direction only, without affecting 
its natural divergence horizontally. The light which is inci» 
dent from the focus on the inner surface of the belt is there- ] 
fore projected forwards in the shape of a flat ring of equal t 
brilliancy all round the horizon. 

This very brief account of the instruments used in the fixed J 
and revolving lights on the dioptric principle will, it is hoped* J 
be found sufficient to render Intelligible the followinK ontlbtC 
of the plan proposed by Captain Hall for the ii 
fixed lights, and the account of the trials tliatll 
this object in view, 

The familiar experiment of whirling a bnmiiig ai 

1 round tlie head, so as to produce a rihh.iu rrf D|:l'' 

t possibility of causing a continuom ii 

E 1»y intermittent images succeeding 

t Telocity. From the moderate vel' ■ 

f nuity of impression is obtained, «■ 
concluding, a priori, that the tinm i < 

[ pression on the retina is consiJeral' 
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of tlie impression itself; for the continuity of effect must, of 
course, be caused by fresh impulses succeeding each other be- 
fore the preceding ones have entirely faded. If it were other- 
wise, and the time required to make the impression were 
equal to the duration of the sensation, it would obviously he 
impossible to obtain a series of impulses so close or conti- 
nuous in their effects as to run into and overlap each other, 
and thus throw out the intervals of darkness, because the 
same velocity which would ttnd to shorten the dark inter- 
vals, would also curtail the bright flashes, and thus prevent 
their acting on the eye long enough to cause an impression. 
Accordingly, we find that the duration of an impression is 
in reality much greater than the time required for produc- 
ing the effect on the retina. It is stated by Professor Wheat- 
stone, in tlie London Transactions for 1834, that only about 
one milliont/t pari of a second is required for making a dis- 
tinct impression on the eye; and it appears, from a state- 
ment made by Lame, at p. 425 of hia Cours de Pliysique, that 
M. Plateau found that an impression on the retina preserved 
its intensity unabated during one hundredth of a second, so 
that, however small these times may be in themselves, the one 
is yet 10,000 greater than the other. 

It has been ascertained by direct experiment,* that the eye 
can receive a fresh impression before the preceding one has 
faded ; and indeed, if this were impossible, absolute continui- 
ty of impression froni any succession of impulses, however ra- 
pid, would seem to be unattainable ; and the approach to per- 
fect continuity would be inversely as the time required to 
make an impression. 

From this property which bright bodies passing rapidly be- 
fore the eye possess of commimicating a continuous impression 
to the sense of sight, Captain Hall conceived the idea, not 
merely of obtaining all the effects of a fixed light, by causing 
a system of lenses to revolve with such a velocity as to pro- 
duce a continuous impression, hut, at the same time, of obtain- 



* Lam^, Cours dc PLysique, p. ^24, I.'iinpreasion peut subsiBter 
lor»que1a BuiTPnte a lieu. 
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ing a much more brilliant appearance, by the compensating 
influence of the bright flashes, which he expected would pro- 
duce impulses sufficiently powerful and durable to make the 
deficiency of light in the dark spaces almost imperceptible. 
The mean effect of the whole series of changes would, he ima- 
gined, be thus greatly superior to that which can be obtained 
from the same quantity of light equally distributed, as in fixed 
lights, over the whole horizon. Now this expectation, if it be 
considered solely in reference to the physical distribution of 
the light, involves various difficulties. The quantity of light 
subjected to instrumental action is the same whether we em- 
ploy the refracting zones at present used in fixed dioptric 
lights, or attempt to obtain continuity of effect by the rapid 
revolution of lenses; and the only difference in the action of 
these two arrangements is this, that while the zones distribute 
the light equally over the whole horizon, or rather do not in- 
terfere with its natural distribution, the effect of the proposed 
method is to collect the light into pencils, which are made to 
revolve with such rapidity, that the impression from each 
pencil succeeds the preceding one in time to prevent a sensible 
uccun-ence of darkness. To expect that the mean effect of 
the light, so applied, should be gi-eater than when it is left to 
its natural horizontal divergence, certainly appears at first to 
involve something approaching to a contradiction of physical 
laws. In both cases the same quantity of light is acted upon 
by the instrument, and in cither case any one observer will 
receive an impression similar and equal to that received by 
any other stationed at a different part of the horizon ; so that, 
unless we imagine that there is some loss of light peculiar to 
one of the methods, we are, in the physical view of the ques- 
tion, shut up to the conclusion, that the impressions received 
by each class of observers must be of equal intensity. In othci' 
words, the same quantity of light is by both methods employi ' 
to convey a continuous impression to the senses of specl 
tors in every direction, and in both methods equality of di 
tvibution is effected, since it does not at all consist with oi 
hypothesis that any one observer in the same class should ri 
ceive more or less than his equal sbare of the light. Than, 
to the probability of the loss of light, \l seem^ w.^\.MsaS-\a w 
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tpeet that this should occur in connection with the revolving j 
8ystom, because the velocity is an extraneous circumstance, ' 
by no means neccssmy to an equal distribution of the light) 
which can, as we already know, be more naturally, and at the 
same time perfectly, attained by the use of the zones. 

On the other hand, it must not be forgotten, that although 
the effect of both methods is to give each part of the horizon 
an equal share of light, there is yet this difference between 
them, that while the light from the zones Is equally intense 
at every instant of time, that evolved by the rapidly circulat- 
ing lenses is constantly passing through every phase between 
total darkness and the brightest flash of the lens ; and this 
difference, taken in connection with some curious physiological 
observations regarding the sensibility of the retina, gives con- 
siderable countenance to the expectation on which Capttun 
Hall's ingenious expedient is based. The fact which has al- 
ready been noticed, and which the beautiful experiments of 
M, Plateau and Professor Wheatstone have of late rendered 
more precise, that the duration of an impression on the retina 
is not only appreciable, but is much greater than the time re- 
quired to cause it, seems to encourage us in expecting, that 
while the velocity required to produce continuity of effect 
would not be found so great as to interfere with the formation 
of a full impression, the duration of the impulse from each 
flash would remain unaltered, and the dark intervals which 
do not excite the retina \vould, at the same time, be shorten- 
ed, and that, therefore, we might in this manner obtain an 
effect exceeding the brilliancy of a steady light distributed 
equally in every direction by the ordinary method. Many 
persons, indeed, who have speculated on this subject, seem to 
be of opinion, that, so far from the whole effect of the series of 
continuous impressions being weakened by a blending of the 
dark with the bright intervals, the eye wouldin reality be stimu- 
lated by the contrast of light and darkness, so as thereby to re- 
ceive a more complete and durable impulse from the light. It 
is obvious, however, that this question regarding the probable 
effect to be anticipated by a revolution so rapid, as to canse a 
continuous impression, can only be satisfactorily answered Ihm 
an appeal to experiment. '^M 
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In experimenting on this subject, I used tlie apparatus for- 
merly employed by Captain Hall. It consisted of an octa- 
gonal frame, which carried eight of the discs that compose 
the central part of Frcsnel's compound Ions, and was suscep- 
tible of being revolved slowly or quickly at pleasure, by means 
of a crank handle and some intermediate gearing. The experi- 
ments were nearly identical with those made by Captain Hall, 
who contrasted the effect of a single lens at rest, or moving 
very slowly, with that produced by the eight lenses, revolv- 
ing with such velocity as to cause an appai-ently continuous 
impression on the eye. To this experiment I added that 
of comparing the beam thrown out by the central portion 
of a cylindric refractor, such as is used at the fixed light of 
the Isle of May, with the continuous impression obtained by 
the rapid revolution of the lenses. Captain Hall made all his 
comparisons at the short distance of 100 yards ; and in order 
to obtain some measure of the intensity, he viewed the lights 
through plates of coloured glass until the luminous discs be- 
came invisible to the eye. I repeated these experiments at 
Gullan, under similar circumstances, but with very different 
results. I shall not, however, enter upon the discussion of 
these differences at present, although they are susceptible of 
explanation, and are corroborative of the conclusions at which 
I have arrived, by comparing the lights from a distance of 14 
miles ; but shall proceed to detail the more important results 
which wore obtained by the distant view. Several members 

of the Royal Society witnessed the results of ;!..■ , v !.■■ i-ts 

which 1 shall briefly describe in the followiii. 

1. The flash of the Ions revolving slowi; li 

larger than that of the rapidly revolving hci ■■ 
crease of size in the luminous object presit 
became more marked as the rate of rev'ibn' 
rated, so that, at the velocity of fl or 1(1 tluihcp " 
the naked eye could hardly detect, il n.ul ■■<' 

I observers saw it; while the steady i' ' 
was distinctly visible. 
2. There was also a marked fallii > 
the rapid flashes as compared with 
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this effect was b^ uo means so striking as the^ecrease" 
volume. 

3. Continaity of impression was not attained at the rate of 
5 flashes in a second, but each flash appeared to be distinctly- 
separated by an interval of darkness ; and even when tlie 
nearest approach to continuity was made, by the recurrence 
of 8 01' 10 flashes in a second, tlie light still presented a 
twinkling appearance, which was well contrasted with the 
steady and unchanging effect of the eylindric refractor. 

4. The light of the eylindric refractor was, as already stated, 
steady and unchanging, and of mticli larger volume than the 
rapidly revolving flashes. It did not, however, appear so bril- 
liant as the flashes of the quickly revolving lenses, more espe- 
ciolly at the lower rate of 5 flashes in a second. 

5. When viewed through a telescope, the diflference of vo- 
lume between the light of the eylindric refractor and that 
produced by the lenses at their greatest velocity was very 
striking. The former presented a large diffuse object of in- 
ferior brilliancy, while the latter exhibited a sharp pin point 
of brilliant light. 

Upon a careful consideration of these facts it appears war- 
rantable to draw the following general conclusions : — 

1. That our expectations as to the effects of light, when 
distributed according to the taw of its natural horiBontal di- 
vergence, are supported by obsei-ved facts as to the visibility 
of such lights, contrasted with those whose continuity of effect 
is produced by collecting the whole light into bright pencils, 
and causing them to revolve with great velocity. 

2. It appeal's that this deficiency of visibility seems to be 
chiefly due to a want of volume in the luminous object, and 
also, although in a less degree, to a loss of intensity, both of 
which defects appear to increase in proportion as tlie motion 
of the luminous object is accelerated. 

3. That this deficiency of volume is the most remai'hable 
optical phenomenon connected with the rapid motion of luiiit 
nous bodies, and that it appears to be directly proportioi 
the velocity of their passage over the eye, 

4. That there is reason to suspect that the visibiHty of 
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' taut lights depends on the volume of the impression, i 
greater degree than has perhaps "been generally imagined. 

5. That as the size and intensity of t!ie mdiants causing 
these various impressions to a distant observer, are the same, 
the volume of tlie light, and, consequently, i:(Bteris pariliux, its 
visibility, is, within certain limits, proportionate to the time 
dm'ing which the object is present to the eye. 

Such appear to be the general conclusions which these ex- 
periments warrant us in drawing ; and the practical result, ia 
so far as lighthouses are concerned, seems sufficient to discou- 
rage ua from attempting to improve the visibility of fixed lights 
in the manner proposed by Captain Hall, even supposing the 
practical difficulties connected with the great centrifugal for<». 
generated by the rapid revolution of the lenses to be less than^ 
they really are. 

I shall be excused, I hope, for saying a few words in con- 
clusion regarding the decrease in the volume of the luminous 
object caused by the rapid motion of the lights. This eflFect 
is interesting, from its apparent connection with the curiot 
phenomenon of irradiation. When luminous bodies, such 
the lights of distant lamps, are seen by night, they appear 
much larger than they would do by day ; and this effect is 
said to be produced by irradiation. M. Plateau, in his elabo- 
rate essay on this subject, after a careful' examination of all 
the theories of irradiation, states it to be his opinion, that thai 
most probable mode of accounting for the various observ6dv 
phenomena of irradiation is to suppose, that, in the case of fti 
night-view, the excitement caused by light is propagated over] 
the retina beyond the limits of the 
owing to the increased stimolua 
.light and darkness ; and he also laj 
by numerous experiments, that 
, duration of the observation. I 

I (.reasonable to conjecture, that 

I^Berved during the rapid revohiti' 

^(Caused by the light being prt-s- 
; tliat the retina was not sUtuni' 

l.prodace tlie amountof iiTafUnt ' 
f. visual object. When, iodcod, 
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tbkt irradiation is proportional to the duration of the observa- 
tion, is taken in connection with the observed fact, that the i 
TOlume of the light decreased as the motion of the lenses was 
BCeelerated, it seems nlmoat impossible to avoid connecting 
together the two phenomena, as cause and elfect. 



On the ClassificatioH of Invertebrate Animals. By Dr W. P. 
Erichsoit. 

It has, in recent times, been the practice almost universally 
to unite the articulated worms with insects, the two conjoined 
being regarded as forming one single principal division, the 
Articulata ; whether this division be considered (as it is by 
Blainville and others) as including all invertebrate animals pos- 
sessing to a certain extent a symmetrical structure, or whether 
(as Ehrenberg, from a more profound study of internal organi- 
sation, proposes) it be limited to animals in which the articula- 
tion of the body is shewn to be a true one, by the existence of a 
nervous system consisting of a row of ganglions with radiating 
nerves. It comes to be a question, however, whether symmeti'y 
and articulation of the body, and the form of the nervous system 
connected with tho latter, indicate so much that is not afforded 
to systematic writers by other considerations. I have at least 
myself arrived at the conviction that we must retiun to the 
Linn^an classification, and, in accordance with nature, divide 
invertebrate animals into two great divisions, of which the 
one would correspond with the Linnaean insects, and the other 
with the Linntean worms. I shall discuss this in the follow- 
ing remarks. 

The first distinction that strikes us between the two consists 
in this, — that theonegroup possesses a certain system of organs 
of motion, but the other does not, and, as no passage takes 
place, but, on the contrary, all the Linmean insects, at least 
during a certain period of life, are provided with these, while 

^he Linneean worms there is nothing analogous, this dis- 
ion is constant and decided ; and, as voluntary mol 



.oti9^_ 



Mm 
Ha. 
Vnoi 



Invertebrate Aniinah. 279' 

is one of the most prominent animal characteristics, this ap- 
pears also to he a very essential distinction. In the Linneean 
worms the progression of the body is accomplished in various 
ways, hut where it is not by means of cilia, as in the infusoria and 
in the young of many radiata, th e alternate dilatation and con- 
traction of tlie whole body perform the principal part. The 
lateral cirri and bristles of the majority of the Annelides are 
of themselves not in the condition to move the bodies, but at 
most serve as points of support, just as the Gasteropods do 
not glide forwards by means of the lower surface of the sto-, 
macb, but do so iipon it by means of extensions and contrao-j 
tions of the whole body. The arms of the Cephalopods, lika 
those of the polypi intended for the same purpose, serve to 
seize their prey and to convey it to their mouths, and are only 
employed occasionally for drag-ging their bodies forwards. 
What are termed the feet of the Echinodermata also are not' 
limbs, but belong entirely to tlie skin. In insects, on the' 
other hand, the organs of motion form not only ft particular' 
system of limbs, which this whole division of animals possesses 
constant fundamental type, though one which exhibits^ 
wrious modifications, but they form a system which also giveii 

le to a peculiar external skeleton-structure, and stands in 
lose connection with a further articulation of the body. We 
may assume that in the articulated insect each joint or seg- 
ment had originally a pair of articulated legs, as we find in 
the Myriapods, for example in the Scolopendridse, which 
apparently exhibit a passage to the Annelides and first of all 
to the Nereidse. Nevertheless, the fundamental type of the 
structure of insects is quite different, and we perceive, when 
we glance at the whole series of this large division of the ani- 
mal kingdom, with reference to the history of development, 
that with the appearance of limbs which take upon themselves 
the function of the progressive movement of the body, there 
are united other relations of the articulation of the body which 
are of essential importance for the organisation. 

The various functions of life of the Linuiean insects are more 
or less centralized in different segments of the body. First of 
nil, there is separated that portion which contains the organs 
wt the vegetative functions, or, in other words, the organs of 
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nourislunent and propagation ; that is, the posterior part of 
the body from tlie anterior part, which latter alone contains 
the animal functions, inasmuch as it Is provided with the or- 
gans of motion and those of the SL-nscG. The separation in 
insects ia still more apparent and decided, when viewed in a 
narrower sense ; for we find the anterior part of the body di- 
vided into two parts, viz. the head, with the organs of sense, 
and the thorax, to which are exclusively confined the organs 
of motion. In the Arachnidee, the body is divided into only 
two parts, viz. anterior and posterior ; and here also, the first 
alone contains the organs of motion. In the Crustacea, each 
of the segments of the posterior part of the body has a similar 
pair of feet, as have the segments of the thorax ; and thus the 
thorax in this class loses its original signification, and so much 
the more because the pairs of feet belonging to it, when those 
of the posterior part of the body cither assume entirely or princi- 
pally the office of the progressive movement of the body (in the 
true Crustacea), at the same time become converted either 
wholly or in part into portions of the mouth. It follows, from 
the history of the metamorphosis of various Decapods, that no 
other type lies at the foundation of the sti;ncture of their bodies 
but that of insects, inasmuch as at a very early period of their 
existence no other legs except those of the thorax present them- 
selves, and which at that time exercise the functions of organs 
of motion. The Myriapods (Julus) also come into the world 
with three pairs of feet, and exactly those corresponding to 
the three pairs of feet occurring in insects. In the same man- 
ner, in the I.ernaeadie, we find, for the most part, that they 
come out of the egg with three pairs of feet ; and it is only gra- 
dually that the posterior part of body, at first without feet and 
scarcely observable, is developed in a prominent manner. 

Another essential peculiarity of insects, considered in the 
LinuKan acceptation, is their possessing three pairs of jaws in 
the mouth, which, although variously modified, are always 
present. There is nothing analogous in the Linnasan worms, 
for neither the dental plates in the mouth of the leech, nor 
the hooks in the gullet of the Annelidcs, nor even the peculiar 
dental apparatus in the gullet of the Rotifera, have any re- 
semhJauce to the three pairs of ja.wsi'Ci vn'oet^U. Wt.Vn\i^hthe 
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jaws of insects are actually identical with the legs, as is evidei 
from their conversion into legs (as in tlie Arachoidse), and, rio 
versa, from the conversion of legs into jaws (as in the true C 
tacea), the assumption that the head of insects, like the thoraz^fl 
is composed of three segments, can in no way be made oaL. 
The constant occurrence of three pairs of jaws, however, i 
mits of the supposition that the head, even where it is appa- 
rently awanting, inasmuch as it is blended with the imme- 
diately following sections of the body, — as in the Arachnidte, 
the Decapods, the Stomapods, and the Entomostraea, — ^is 
nevertheless an essential portion of the body of insects. This 
also may be deduced from the constant presence of the brain 
as a central organ of the nervous system, even where, ester- 1 
nally, a determinate well-marked head is awanting, ■ 

In the Linnean worms (Vermes), on the other hand, a head^ 
is not present, in the sense in which it is in the whole verte- 
brate animals, in all insects in the more confined signification, 
and in the greater number of Crustacea, even in the Myria- 
|K>ds, in which the further division into the larger aubdiri- 
Bions of the body is the least developed ; and I cannot con- 
vince myself that Linnseus was so far wrong as he is thought 
to be by many distingiitshed naturalists, when he denies that 
the Vermes possess a head. A head, strictly speaking, can 
only be considered in contradistinction to tho trunk. Thia 
distinction does not occur in the Linnsean worms, where the 
whole body is nothing else hut a living abdomen, where, even 
when the body is articulated, no other distinctions prevail be- 
tween the individual subdivisions than sometimes the ramifi- 
cation of the circulatingsystem, and where, lastly, at the same 
time, the anterior portion is distinguished by the cirri and organs 
of sense (viz. the eyes) placed there, and this only because the 
mouth-opening is there situated. Thus, even in the Cepha- 
lopods, the anterior portion of the body not included by the 
mantle, presents itself not as an actual head, and so much 
less because this part of the body is turned downwards, s 
that on which the animal creeps ; and still less can th 
portion claim such a title in the Ptcropods, inasmuch a 
group the eyes are not even placed tlicre. In the Ai 
it is true, the first segment of the hodj ia fvtv\jiLft\A 
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guLshed by the stronger cirri which it supports, although \ 
cirri do not so much belong to it as to the mouth ; and how 
little distinction prevails between it and the following seg- 
ments, is best observed where several eyes are present, .and not 
on the first segment alone, but also on several of the succeed- 
ing. Lastly, what is termed a bead in the Cestoids is in fact 
an (esophagus, as occurs often in the Annelides ; and we re- 
quire only to compare a nereid with an oesophagus, with a 
tape-worm, in order to be convinced of the identity of the part 
in qudStion. This connection will be more easily attained if 
we take a Sipunculus,or Priapulus, where the cesophagus b at 
the same time crowned with a circle of hooks. It appears to me, 
however, not altogether impossible that the TseniBS can expand 
and contract this part just as well as the Nereids and Sepun- 
culuE, although it may be immoveable in the Bothriocephalus. 
As the Vermes are thus, generally speaking, headless, so 
likewise there is awanting in them a central organ of the ner- 
vous system, a brain, such as is possessed by the Linntean in- 
sects in the ganglion placed over the cesophagus,' and which 
here really gives the head its actual meaning. In the An- 
nelides, the first ganglion (or the ossophagal ring) has not the 
same importance as in insects, but the principle of life appears 
to be more distributed over the whole chain of ganglia, whence 
it is apparent how animals of this division, when cut in pieces, 
continue to live and are developed as individuals, whenever 
only a part of the ganglionic eliain is preserved in the portion. 
In insects, limbs, at most, are reproduced. The principle of 
life is least of all ci>ntralized in polypi and planarite, in whieh 
sepai'ate pieces, divided at will, preserve their inherent life, 
and become entire animals. Probably the earliest centraliza- 
tion of the principle of life appears in the single portions of 
molluscous animals ; but upon this subject we are not in poa- 
sessioii of sufficient observations. 



* TbuB, when in insecta, tha brain with the heail is separated from ^ 
trunk, tho movement does nut cease, although the voluntaty motion dies; 
at least I have never been able to convince myself thiit, after the loss of the 
head, the moTements, wbieh ^o nut immediately coase, indicate a willji 
JVDI in (he trunk. 
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It thus appears, from what has been said, tliat between the 
two chief divisions of invertebrate animals which with Lin- 
Qteus we terra Inaecta and Vermes, there is a clear distinction, 
nay, in many instances, a marked contrast, inasmuch as in- 
sects are distinguished from worms by possessing a system of 
peculiar organs of motion, by the division of the mass of the 
body into different portions for the various vital functions, and 
by the centralization of the principle of life thus produced; 
and as they indicate, at the periods alluded to, the foundations 
of a higher collective organization, although one wliich has not 
attained its development in all the individual parts. Nature, 
it is true, is anxious to round off the sharpness of her divisionsi 
but still the boundaries drawn by her are not the less fixed 
and determined. Thus we have neither intermediate forms i 
nor a direct passage between insects and worms,* just as wft 
have no intermediate steps between vertebrate and invei-te* 
brate animals. 

The further subdivisions of the Linnsean insects is sufficient? 
ly distinct. The first class includes the insects taken in a | 
more confined sense, with their division of the body into head, 
thorax, and abdomen, where the thorax alone possesses or- 
gans of motion, invariably six (or three pairs of) legs, and ge- 
nerally also wings, whose occurrence is only possible here, be- 
cause here alone a thorax exists, which is shut off from the 
head as well as from the abdominal part of the body. Th« 
second class, the Arachnida;, are distinguished from the in- 
sects in this, that the head is blendeil witli i\u- tliorax, and 
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there is no direct passage of tlic legs' into parts of the moath, 
but the mouth lies behind the first pair of feet." 

In the Linnsrtin'worma, an exact further subdivision is much 
more difficult, because the external structure offers bat little for 
this purpose, und our knowledge of their external organization 
still exhibits important blants. The Motlutca undoubtedly form 
the first class, for in them the internal structure, viz- the com- 
position of their organs of nutrition, presents the greatest de- 
gree of perfection. A second class would be formed by all 
those Tvorms which, with a symmetrical structure of body, ex- 
hibit a linear type of that structure, and which, like the Mol- 
lusco, have a perfect intestinal canal, with a mouth and anus, 
therefore the Annelides, Turbellarire, the NematoideiB of the 
Helminthoidse, and the Rotatorise. Here we find, along with 
a similar type of the bodily form, likewise several approxima- 
tions to insects, such as in the Ncreidfe to the Myriapods, and 
in the Rotatoria! to certain Kutomostraea, which indeed can- 
not escape notice. A third class are the Radiata, with a ra- 
diated type in the structure of their bodies, for the most pM't 
with a central digestive cavity, and also a central mouth, which 
in the free-moving species is directed downwards, but in the ad- 
herent species is turned upwards. In the last classes the ali- 
mentary canal is vessel-like, and is simply branched in two in 
the Helminthoidse (with exception of the NematoideEf), branch- 
ed in a tree-like m.inner in t!ie Planaria;, and leads to a mul- 
titude of simple stomachs in the polygastric Infusoria. 

It is much to be desired that we should possess as complete 



* Pethupa tho most complete ajatcm is an apparently' artificial one, inoG' 
mach as it drnwa tho cliirMtora from one'single part. In all tho Lintucan 
insectB, the portiona of tho morilh pteacot a sufficient variety to allow of the 
greater anbiUvisions bping cletermined by that organ alone. Al! have ocigi- 
nuUj tlireo paira of ja.w -bones. In inEects, stricllj so called, there is no 
paaeage from these to logs, Ijut stiL apparently there are only two pairs pre- 
sent, for the third is united to the under lip. In the Arachnidie, likewiae, 
there are only two paira apparently proaent, for the third is converted into 
tho first p.-ur of fc-et. In the Crustacea, on the other band, there are appa- 
renlly a larger number of pairs of jaws, iQaamucIi as the first (aeldoin tha 
two firstj or the throe first pairs of feet, assume the form of jaws. In the 
EntomoBtraca there ate three eimpta pairs of jaws, which lie in the opei 
of the mouth beliind the first pair of feet. 
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and comprehensive a work on the organization and natui 
history of the Planariie, as Ehrenberg has given us on the 
fiisoria. (From the Archie/Ur Naturgeachichte, 1841.) 
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Notice of the Magnetometric, Geographical, Hffdrographical, 
and Geological Olserrationg and Discoveries made bglhe Ex- 
pedition under the command o/' Captain James Ross, R.N., 
■ F.R.S. being copy of Extracts from a Despatch addressed 
to the Secretary of the Admiralty. — With a Cliart on Plat«J 

1 

I Have the honour to acquaint you with the arrival of 
Her Majesty's ship under my command, and the Terror, under 
my orders, this afternoon at this port. 

I have further to report to you, for the information of my 
-Lords Commissioners of the Admiralty, that, in accordance 
"nith the intentions expressed in my despatch to yon, dated 
from Hobart Town on the 11th of November last, 1 proceeded 
to Auckland Islands, and satisfactorily accomplished a complete 
series of magnetometric observations on the important term- 
|i day of November last. 

Under all the circumstances, it appeared to me, that it 
would conduce more to the advancement of that branch of 
science for v^hich the expedition has been more expressly sent 
forth, as well as for the extension of our geographical know- 
ledge of the Antarctic Regions, to endeavour to penetrate to the 
southward, orabout the 170th degree of east longitude, by which 
the isodynaniic oval, and the point exactly between the two foci 
of greater magnetic intensity, might be passed over and deter- 
I inined, and directly between the tracks of the Russian navi- 
I 'gator Bellinghausen, and our own Captain James Cook ; and 
I after entering the Antarctic Circle, to steer S.W. towards the 
] Fole, rather than attempt to approach it directly from the 
north, on the unsuccessful footsteps of my predecessors. 

Accordingly, on leaving Auckland Islands on the 12th De- 
cember, we proceeded to the southward, touching for a few 
days at Campbell Island for magnetic purposes ; and, a.ft«^ 
/)flssin^amongmanyicebergatotheso\\\\v'Na.xi.»A?i'Jf\a!C*»&.ft,"««. 
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made the Pack £d^, and entered the Antarctic Circle on 
Ist day of January 1841. 

This pack presented none of those formidable characters 
which 1 had been led to expect from the accounts of the Ameri- 
cans and French ; hut the circumstances were sufficiently un- 
favourable to deter me from entering it at this time, and a 
gale from the northward interrupted our operations for three 
or four days. On the 5th January we a^ain made the pack 
about 100 miles to the eastward, in latitude 66° 45' south, 
and longitude 174° 16' E.; and although the ivind was blowing 
directly on it, with a high sea running, we succeeded in enter- 
ing it without either of the ships sustaining any injury, and. 
after penetrating a few miles, we were enabled to make 
way to the southward with comparative ease and safety. 

On the following three or four days our progress was 
dered more difficult and tedious by thick fogs, light winds, 
heavy swell, and almost constant snow showers ; but a strong 
water-sky to the S.E. which was seen at every interval of 
clear weather, encouraged us to persevere in that direction ; 
and on the morning of the 9th, after sailing more tlian 200 
miles through this pack, we gained a perfectly clear sea, H^ 
bore away S.W. towards the Magnetic Pole. j^M 

On the morning of the 11th January, when in lalJtade^| 
41' South, and longitude 172' 36', land was discovered at,^| 
distance, as it afterwards proved, of nearly 100 miles, dttfl^H 
in the course we were steering, and therefore directly betiC^H 
us and the Pole. ^^H 

Although this circumstance was viewed at the tina^^^l 
considerable regret, as being likely to defeat one of tlw ^^H 
important objects of the expedition, yet it restored to E&8^^| 
the honour of the discovery of the southernmost known ^^| 
which had been nobly won, and for more than twenty v^^| 
possessed, by Russia. ,^^| 

Continuing our course towards this land for many ltQil^[i^^| 
seemed scarcely to approach it. It rose in lofty monq^^l 
peaks of from 9000 to 12,000 feet in height, perfectly oot^^H 
with eternal snow ; the glaciers that descended from ueai^^| 
mountain summits, projected many miles into the ocean, ^H 
presented a perpendicuVar f&ce oi Vift.^ c\\S?^. Ni^'^^iMfl^H 
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of Captain Boss in the Houlherti Ocean. 

tb land, some exposed patches of rock appeared ; and ateermg 
t( ards a small bay, for the purpose of effecting a landing, we 
fi ad the shore so thickly lined for some miles with bergs and 
pack-ice, and with a heavy swell dashing against it, we were 
obliged to abandon our purpose and steer towards a more pro- 
mising looking point to the S.E., off which we observed several 
small islands ; and on the morning of the 12th 1 landed, accom- 
panied by Commander Crozier and a number of the officers of 
each ship, and took possession of the country in the name of 
Her most gracious Majesty Queen Victoria. 

The bland on which we landed is composed wholly of igneongiB 
rocks, numerous specimens of wlucb, with other imbedded 
minerals, were procured. It is in latitude 71° 56' S. and lonp 
tude 171° 7' E. 

Observing that the east coast of the mainland trended to tliw' 
southward, whilst the north shore took a N.W. direction, 1 1 
was led to hope that, by penetrating to the south as far as prao- J 
ticable, it might be possible to pass beyond the Magnetial 
Pole, which our combined observations placed in 76° S. near-'f 
ly, and thence, by steering westward, complete its circumnavi-- 
gation. We accordingly pursued our course along this maf^J 
nifieent land, and on the 23d January we reached 74° 15' S.j 
the highest^southem latitude that had ever been attained by I 
any preceding navigators, and that by our own countrymaDj 
Captain James WeddelL 

Although greatly impeded by strong southerly gales, thick ' 
fogs, and constant enow-BtSBU ^^ continued the examination 
of the coast to the 
ed on an island ia 

the former 

Still steering 
Ith, a mountain 
seen, emir' 
magnified 1 
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\ i^ess in that direction was prevented by a barrier of ice strdj^^f 

I iog away from a projecting cape of the coast directly to ^^H 

E.S.E. ^1 

This extraordinary barrier presented a perpendicular fro^ 
of at least 150 feet, rising, of course, far above the mast-heads 
of our ships, and completely concealing from our view every- 
thing beyond it, except only the tops of a range of very lofty 
mountains in a S.S.E. direction, and in latitude 79" S. 

Pursuing the examination of thissplendid barrier tothe east- 
ward, ive reached the latitude of 78" 4' S., the highest we 
were at any time able to attain, on the 2d February, and on the 
9th, having traced its continuity to the longitude of 191° 23', 
in latitude 78° S., a distance of more than 300 miles, our far- 
ther progress was prevented by a heavy pack, pressed closely 
against the barrier ; and the narrow lane of water by means 
of which we had penetrated thus far, became so completely 
covered by rapidly forming ice, that nothing but the strong 
breeze with which we were favoured enabled us to retrace our 
Bteps. 

When at a distance of less than half a mile from its lof^ 
icy clitfs, we had soundings with 318 fathoms, on a bed oijj 
blue mud. 

With a temperature of 20° below the freezing poin 
found the ice to form so rapidly on the surface, that any B 
ther examination of the barrier in so extremely severe a pe- 
riod of the season being impracticable, we stood away to the 
westward, for tlie purpose of making another attempt to ap- 
proach the Magnetic Pole, and again readied its latitude (76" 
S.) on the 15th of February ; and although we found t 
much of the heavy ice had drifted away since our foni 
tempt, and its place in a great measure supplied by P 
formed ice, yet we made some way through it, and got a 
miles nearer the Pole than we had before been able to a 
plish, when the heavy pack again frustrated all our eflOT 
pletely filling the space of 15 or 16 miles between us a^ 
shore. We were this time in latitude 76" 12' S. and loo^ 
164°, the dip being 88.40, and variation 109.24 E. We.^ 
of course, only 160 miles from the Pole. 

Had it been possible to o'p?''^*^^^^ ^"^^^ V*"^^ ^'^ ''^■'^* *^^^ 
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have found any place of security for the sliipE, we might hava 
travelled this short distance over the land ; but thie proved t^| 
be utterly impracticable ; and although our hopes of complefiflf 
attainment have not been realized, it ie eome satisfaction to feel 
Y assured that we have approached the Pole more nearly, by 
■ 'Some hundred miles, than any of our predecessors; and from 
the multitude of observations that have been made in both 
ships, and in so many different directions firom it, its position 
can be determined with nearly as much accuracy as if we had 
actually reached the spot itself, J 

It had ever been an object of anxious destre with ns to fiaJI 
a harbour for the ships, so as to enable us to make ^multaneoot^ 
observations with the numerous observatories that would be 
at work on the important term-day of the 28th of February, 
as well as for other scientific purposes ; but every part of the 
coast where indentations appeared, and where harbours on 
other shores usually occur, wg found so perfectly filled with 
perennial ice, of many hundred feet in thickness, that all our ^ 
endeavours to find a place of shelter for our vessels were quila 
unavailing. 

Having now completed all that it appeared to me possibly 
to accomplish in so high a latitude, and at so advanced i 
{teriod of the season, and desirous to obtain as much informu 
tion as possible of the extent and form of the coast we had din 
covered, as also to guide in some measure our future opera> 
tions, I bore away, on the 18th February, for the north paT% 
of this land, and which, by favour of a strong southerly gala, 
e reached on the morning of the *" ' 
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enow, as to present the appearance of one unbroken mass, 
and defying every attempt to penetrate it. 

The great southern land we have discovered, whose con- 
tinuity we have traced from nearly the 70th to the 79th de- 
gree of latitude, I am desirous to distingiuBh by the name of 
her most gracious Majesty Queen Victoria. 

Following the edge of the pack to the N\V. as weather 
permitted, we found it to occupy the whole space between 
the NW. shore of the great southern land and the chain of 
islands lying near the Antarctic Circle, first discovered by 
Balleny in 1839, and more extensively explored by the Ame- 
rican and French expeditions in the following year. 

Continumg our course to the westward, we approached the 
place were Professor Gauss supposed the Magnetic Pole to be, 
and having obtained all the observations that were necessary 
to prove the inaccuracy of that supposition, we devoted some 
days to the investigation of the line of no variation ; and 
having completed a series of observations, by which the isody- 
namic lines and point of greater magnetic intensity may be 
determined, and which I had left incomplete last year, I bore 
away on the 4th of April for this port. 

A chart, shewing more plainly the discoveries and track of 
the expedition, is herewith transmitted ; and a more detailed 
plan, containing all magnetic determinations, shall be sent as 
soon as they are reduced. 

I have much satisfaction in being able to add, that the ser- 
vice has been accomplished without the occurrence of any 
casualty, calamity, or disease of any kind, and there is not 
a single individual in either of the ships on the sick-list. 

It affords me the highest gratification to acquaint you, that 
I have received the most cordial and efficient co-operation 
from my well-tried friend and colleague Commander Crozier 
of the Terror, and no terms of admiration that I can employ 
can do justice to his great merit ; nor have the zeal and per- 
severing devotion of the officers of both ships been less conspi- 
cuous, under circumstances of no ordinary trial and difficulty ; 
and whilst the conduct of our crews has been such as to re- 
flect the highest honour on their characters as British sailors 
/( has g"iven to myself, Co\nn.\a.iv4tt Cioi\ef,wi4.\,\i.ia Q^&fi«mot' 
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3ie expedition, the most confident assurance of more extended 
Ituccess in pursuing the important duties we have yet to fulfil. 

H. M. 8. EncBcs, Van Diemen'b Land, April T. 1841. — 



m'Axcenlof the Junfffrau, accomplished on the 28M .dMjM*/1841il 
bi/ Messrs Agassiz, Forbes, Du Chatelier, and Desor ; pre' 
' ceded by an account of their passage across the Mer de Glace 
ftom Grimsel to Viesch in the Valaia. By E, Dsaoit. With 
a Pkte. 1 

Wb resided for three weeks on the lower glacier of the Aar^l 

^continuing the meteorological and geological ohservationS ' 
which were the principal object of our stay, and making ex- 
cursions from time to time among the neighbouring mountains. 
Wo had visited in succession many of the numerous summits 
which surround the Hotel ties \euchatelois. Messrs Agassiz, 
Forbes, and Heath, had crossed the Col de Gauli, and pene- 
trated by the neve* aud glacier of the same name into the val- 
ley of Urbach ; while, for my part, I had traversed the glacier 
of Gries and the adjacent mountain masses. Messrs Forbea 
and Heath, who had been associated with us in our labours 
from the commencement of the expedition, were about to take 
leave of us, in order to descend into the Valais and visit the 
glaciers of Mont Rosa. We accompanied them as far as the 
hospice of Grimsel, that we might sup there together for the 
last time ; and it was here that these gentlemen conceived the 
idea of descending into the Valais by th« M«F d« Glace, cross- 
ing the Col del'Oberaarhom. Tb^pgriflfeHJH|(ff accom- 
pany them. This passage is eoBridOEJ^H^^^Kuet illfli. 

Kcult in the Oberland ; it was 

Jhj Mr Weiss in the beginning ofC 

[Vothers Meyer of Aran in 1619 1' 
3 1832 ; and by several Balfiis in H 

Kof all the cols pertaining to til 
which we had not traversed ' 
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rily great attractions for us. We could not fail to observe il 
teresting pheDOmena ; moreover, it was of importance that we 
should become acquainted with the character of certain gneiss 
rocks, of rather a peculiar Btructure, the debris of which are 
transported by the upper glacier of the Aar. At the same 
time, the Jungfrau presented itself to our minds. We recol- 
lected that, when upon the glacier of the Aar the preceding 
winter, we had formed the design of attempting the ascent, 
and that our guide Jacob, to whom we mentioned the subject, 
prombed to conduct us. No more was necessary to bring 
Agassiz to a decision. "I have made my mind; lo-morrow we 
cross the Mer de Glace of Viesch, and the day after ascend 
the Jungfrau .'" With regard to myself I was not altogether of 
the same opinion ; for ajourney of from twelve to fifteen hours, 
which it must necessarily take to cross the Col de I'Oberaar, 
did not appear to me to be the most fit preparation for the 
ascent of the Jungfrau. At last, however, wo came to the 
agreement, that this ascent shoiild, in the mean time, remain 
a matter of secondary importance to the crossing of the Gla- 
cier of Viesch, and that we should attempt it only in ease of 
finding ourselves free from fatigue at the end of our Journei^ 
Messrs Forbes and Heath refused to come to any dec! 
respect to tlie Jungfrau; but M. Agassiz did not fail, notwHJ 
standing, to enjoin Jacob to take provisions for them likew 
Passage of the Col de VOberaar. 
This route had been determined upon during supper, \ 
the same evening we made the necessary preparations for dj 
departure. Jacob Leuthold, the same individuaT who h 
ducted us the preceding year to Grindelwatd by the Strahla 
was again appointed captain of the expedition ; and M. Agi 
siz likewise intrusted to him the selection of the other guiq 
and porters who were to accompany us. M. Zippaeh i 
Dished provisions, consisting of wine, cheese, meat, and a qai 
tity of bread, which we found to be excessive. Each of us j 
pared his package, taking care to exclude every thing i 
absolutely necessary. A frock-coat, trowscrs, and vest, foi^ 
change in case of need, were all we intended to carry. 
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faeii by tic Col dc Gauli, 



C! ia^s \scltixs,\ 



Ascent of the Jungfrai 



I 1841. 



weather was remarkably fine at bed-time, and we reckoned on 
it being the same on the following day. But, contrary to what 
usually happens, the weather on this occasion was not favourable 
to us ; the wind had changed during the night, and although, 
at three o'clock, the mountains were still clear, Jacob declined 
to set out. At six o'clock, threatening clouds rose from all 
parts of the horizon ; and at eight, we were enveloped in one 
of those interminable rains with which the traveller is so often 
and profusely favoured at the Grimsel. This was on the 24th 
August. On the 26th the weather began to improve, and our 
guides gave us reason to hope that this would continue. Among 
thetraveilerswbohadarrivedatthe Grimsel, andwho had heard 
of our intentions, two in particular expressed a desire to ac- 
company us. These were M. du Chdtelier of Nantes, and M. 
de Pury of Neuchatel, a student in theology, and formerly 
of M. Agaasiz' pupils. We willingly consented, on condition 
that these two gentlemen should accompany us that same day 
to our hotel, where M, Agassiz had orders to give relative to our 
outfit ; and as we were in the habit of accomplishing this inj 
very short time, it would enable us to form an opinion as to th« 
fitness of our candidates. Both of them underwent the proof 
with credit, and our guides were the first to admit that thej 
were in a condition to follow us. On our return to the hotel) 
we again commenced our preparations for setting out, and this 
time were successful. The next day, 27th August, at four 
o'clock in the morning, we left Grimsel, directing our course 
towards the glacier of the Oberaar, or upper glacier, which is 
separated from the lower by the maa sgg gjE J^iiilceastock . We 
were twelve in number ; namely, Ufl^HMtt^orbes, pro- 
fessor of natural philosophy at Bd^^^^^^^^^Blh, profe^ 
HOT of mathematics at Cambri^Qi^^^^^^^^^^^f Naotf 
M. de Pury, student of Neuchatfll 

..by six guides — Jacob LeiiiliK' ' ^^^^poliftiuii 

lAplanalp, Michel Bannho], 

Blind Johannes Jaun of Itagi 
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Johannes WBehren, tho inseparable friend of Jacob, and 
one of the most intelligent among all the guides of the Hos- 
pice, had been in our scrrice upwards of a month. He was, in 
some measure, Jacob's lieutenant ; and when the latter was not 
at the hut, it was he who took charge of the cooking depart- 
ment. He had long pleaded himself with the prospect of con- 
ducting us to the Jungfrau, for he and Jacob were the only indi- 
viduals who were in the secret of this expedition- But it hap- 
pened, the day before our departure, while descending with us to 
the Hospiee,thathewasseizedwithaviolent inflammation in the 
knee, which M, Vogt, in his medical capacity, considered very 
serious. In spite of the pain he was suffering, the poor fel- 
low still hoped that it would turn out nothing ; and it gaveuB 
the greatest pain to make him understand that he must no 
longer think of the Jungfrau. It has been seen that the bad 
weather compelled us to delay our departure for two days ; 
during this time Wtehren's knee became much better, bo 
much so, that on the evening before we set out, he came limp- 
ing to us to assure us that he could go, having no doubt that 
he would be quite well on the morrow. M. Agassiz, as may 
he well supposed, refused his consent, pointing out to him all 
the dangers to wliich he would be exposed. TJie unfortunate 
Wsehi-en could object nothing to these reasons ; but the 
greatest sorrow was depicted on his countenance, and he re- 
tired to a corner of the apai-tment, where he continued sob- 
bing while Ills comrades were making preparations for depart- 
ing. Next day, having occasion to enter the servants' apart- 
ment, I was much surprised to observe our man at breakfast 
with the other guides. As I expressed my surprise, he asked 
me if he was not, then, to be permitted to bid us adieu. I 
thanked him for his attention, and again recommended Mm 
to be careful of his knee ; Agas-^iiz did the same, and we set 
out. We had not proceeded for a quarter of an hour, when 
on suddenly turning round a rock, we saw him mingled with 
the other guides. Immediately every one called out to him, 
asking if he had really lost his senses. We still wished to 
persuade him to abandon an undertaking which we believed 
would be fatal to him ; but all the reply we could obtain was, 
that he had reflected ontiie dB3igeiftliftTaB,MA.'0&».\.Vft -wQiild 
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rather die than uot be of the party. No longer insisting, we 

contented ourselves by recommending him to be prudent, and 
could not help indulging in some Serious reflections on what 
must have passed in the mind of this man, usually so calm and 
submissive, before he could come to such a resolution as ha 
had just announced. 

We were on the summit of the small mountain which rises 
on the mai-gin of the river, when the first rays of the sun 
struck the crest of the high mountains, while their base was 
still shrouded in that crepuscular whiteness which follows the 
setting, and precedes the rising, of the sun. Among the other 
peaks, there was one in the distant horizon which shone with 
surpassing lustre, — it appeared wholly on fire : this was the 
Jungfrau ! Our whole company appeared, as it were, electrified 
at this spectacle. Each of us felt his courage increase, and 
from that moment I no longer doubted that we would reach it. 
In two hours we attained the extremity of the Oboraar gla- 
cier. We were surprised to perceive that the glacier, which 
was stationary the year before, was this year yielding to the 
progressive movement which has taken place, for some years 
back, in all the glaciers of the Bernese Oberland. It has 
pushed its moraines considerably forward, particularly the ter- 
minal one, and that on its left flanlc ; the latter, by encroach- \ 
iug on the aides of the valley, has completely remo\'ed the 
which is cut up and turned over as if it had been fur- 
Iftwed by a ploughshare. The hack of these newly moved 
moraines has a great inclination, a medium of 50° and x 
wards. Before proceeding farther wc went f" 
of the Oberaar shepherd, which is at a 
this place. It is impossible to imagir 
dwelling : it is a mere kennel, composei 
stone roof, through which the wind 
The shepherd himself is, this year, ^i 
He was ill-clothed, had :. 
"limbs, and a stupid expression. I' 
had been sent to him from \ til.:i 
tain ration of black bread, ;i- ]>. . 
and a little dried up cheesi', ^' 

t of the expedition, Mr Bourckhardl, 
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him the remains of bis dinner, and he declares that neT6riBl|^ 
8hark devour its prey with greater avidity. 

The ascent of the glacier of the Oberaar afforded us an 
opportunity of making some interesting observations on the 
relations of the level between the line of polisbed rocks 
and the surface of the glacier. At the extremity of the 
glacier, this line is about 500 feet above its surface ; but in 
proportion as we ascend, this difference diminishes, and we 
at last arrive at a point where the two lines meet under an 
acute angle, the polished rocks becoming lost under the neve. 
This point here, at nearly a league from the Col, is at a 
height of upwards of 9000 feet.* The moraines disappear 
earlier ; thus the neve is completely deprived of them, and 
none are obsen'ed but some bands along the little collections 
of ice which slide into the great basin. At ten o'clock we 
arrived at the summit of the Col, after crossing with great dif- 
ficulty numerous fissures, covered only with a frail roof of 
snow. Fortunately, the sun had not yet had time to soften 
the surface, so that we could pass directly over many of these 
snow-bridges, which we would necessarily have been obliged 
to make a circuit to avoid some hours later. The thermometer 
indicated + 2" C. (35° 6 F.) The summit of the Col U 10,023 
feet above the sea, according to Hugi's observations. It is 
about 100 feet broad, and is enclosed between two large 
pealis, the highest of which, on the north, is the Oberaarhom. 
It is a mass of very schistose gneiss, passing, in some places, 
into an earthy slate, very soft, and strongly resembling the 
rock vulgarly known by the name of pierre morle. 

We spent a quarter of an hour in contemplating the view 
enjoyed from this elevated point, gazing on this multitude of 
gigantic peaks rising around us on all sides, some of them like 
huge gothic spires, others resembling immense cupolas covered 
with snow. The Galenstock, which feeds the glacier of the 
Rhone, presented, in particular, a very beautiful appearance- 
The beautiful ridge of the Oberaarhom, the summit of which 
is alone visible from the Hotel des Neuchatelois, rose vert 



* I shall furtlier consider the importanco of tliis level of the rocket 
loiiiiees ia a separate ailicle. 
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at our side ; and ia the distance it gave iis pleasure to recog- I 
nise, among the peaks which we commanded, the Pic dn Sie- ] 
delhorn, the extreme point of view to which the amhition of J 
the tourists who visit the Grimscl ventures to aspire. 

From the Col de I'Oberaar we descended to the plateau of I 
enow which feeds the glacier of Viesch. It is a vast circus of * 
more than half a league in diameter, bounded on the north by 
the immense masses of Finsteraarhom, and encircled by ten 
large peaks, which all bear among the Valaisans the name of 
Viesch erhorner, and the least elevated of which are upwards 
of 11,000 feet high." It was in the centre of this beautiful 
circus that we halted for dinner, a dinner as frugal as it well 
could be, but which we nevertlieless found delicious, thanks to 
the appetite we brought to it. Our first intention was to cross 
the masses wliich separate the neve of Viesch from that of 
Aletsch ; but thick mists which rose on our right, and our in- J 
struments, which seemed to agree with them in presaging rain, I 
(Saussure's hygrometer instantly descended to 76°, and the ther- 
mometer rose to + 5i C, about 42° F.), made us resolve to de- 
scend to the chalets of Moeril, even though by so doing some 
leagues would be added to our journey next day. Some of us 
would have preferred to economize time, and sleep in some sub- 
terranean cavity of the glacier of Aletsch ; but the guides were 
opposed to this, alleging that it was better to rest comfort- 
ably, and regain the lost time by starting on the morrow before 
daybreak. The majority assented to Jacob's opinion, and M, 
Agassiz and I were of that number, for we had still a very 
lively recollection of the dismal Qig^l^|^^unt last year, in 
the midst of mists, on the summit ofll^^BBinorn. 

■ * A stTfuige confuaion prevailH uiuong iif _'.iid lo/tlie 

Bavnee till!)' give to tha diflerenL peaks. Tli - L.-iUed the 
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We therefore descended the fields of snow which stretch 
southwards, towards tlie Valais, The snow was perfectly ho- 
mogeneous, without any trace of rolled rocka or foreign bodies 
on its surface. The crevices had almost entii'ely disappeared, 
or if any were still to be seen, they were on the sides of the 
valley, never extending so far as the place where we were. 
We were thus walking on with perfect security, when we re- 
marked, at some distance from us, many small openings. Cu- 
rious to know the cause, we turned aside to examine them, 
but what was our surprise, when, on looking into one of 
these sky-lights, which was not more than three inches 
broad, by a foot long, we saw that it concealed an im- 
mense precipice ! And in this precipice an azure light pre- 
vailed, which surpassed in beauty, transparency, and softness, 
all that we had hitherto seen among glaciers. What a pity 
that I have not the power of reproducing, in language worthy 
of the subject, all the poetry that was embodied in this simple 
combination oflight and snow! Never hadl seen a more attrac- 
tive spectacle ; our eyes were so fascinated by it that we did 
not at first perceive that the crust of snow which covered thia 
enchanted cavern did not exceed, in this place, a few inches ; 
I do not, however, think that we ran very great danger, for the 
snow was very compact, and the sun had not softened it that 
day. After contemplating the attractive effect of this unique 
phenomenon, we were desirous likewise to become acquainted 
with its nature and cause. It was an immense fissure of more 
than 100 feet in width, and of a depth varying from 100 to 300 
feet. At the place from which we examined it, it had no other 
opening but the small loophole of which I have spoken ; but 
farther on it corresponded to a large crevice, open near the 
right bank, by which the light entered, and the intermediate 
roof, by tempering the reflection of the snow walls, gave them 
an indescribable mildness and beauty. The sides of these ca- 
verns, like immense walls of crystal, were composed of hori- 
zontal and parallel layers two or three feet in tliickness, of 
a snow much hardened by pressure, but still crystalline, for 
it had not yet assumed the granular form of the neve met with 
further down. Between these layers of snow there was usb- 
ally a narrow helt of >ce, "but ftie Vce-waa'iftWixi.'w wA^ftSfc 
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compact, althougli of a deeper tint than the rest of the walls- 
Our guides all agreed in affirming that eacli of these lasers re- 
presented the snoiv fallen in one year, and tlds explanation ap- 
peared to us, in reality, the most natural. With regard to 
the narrow bands of ice which separated the beds of snoi 
they are undoubtedly owing to the action of tlie sun, ivhii 
took effect successively during a summer on the surface of 
the annual beds. 

On continuing our route, we still met with many fissures 
Bimilar to that just described, and soon became certain that 
the surface on which we walked was wholly undermined, for, 
on looking into an open crevice, we usually saw it prolonged 
into the interior of the mass, far beyond its superficial limits ; 
others were open at the surface throughout their whole length- 

In order to account for the formation of these fissures, it is 
not necessary to have recourse to au inequality of tension si- 
milar to that which is supposed to act iu the mass of glaciers, 
properly so called, or the neve, when crevices are formed in 
them. Such a tension would be even inadmissible, as the mas.s 
does not possess sufBcient adherence. According to all ap- 
pearance, things proceed, in this instance, in a much simpler 
manner. The crevices are nothing more than an effect of the 
dechvity of the ground ; what proves this is, tliat they have 
neither the continuity nor the regularity of glacier-fissures, 
and that they are everyivhere found on great declivities, where 
they in general attain a very considerable size (_iTom 30 to 100 
feet, a breadth which is seldom witnessed in glaciers, properly 
so called). It is to be observed, besides, that when these rents 
are concealed, it is not, as in the neve or glacier, by a roof 
freeh anow. I examined attentively the edge of one of 
crevices, and I saw that the beds of snow in it were pe 
homogeneous from above downwards, and correspom 
nearly to the surface ; whence I concluded, that wher 
sure is concealed, it is commonly because the separa 
not extended to the surface. 

The fact that the crevices and cavities of these 
snow exhibit an azure hue, is not unimportant ; 
^oof that this tint is peculiar to the water of oar 
39> whatsoever form it is founil. Whettvet Vvt^-v^ 
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of snow, neve, or compact ice — there is no difference, ezc^ 
in the intensity of the tint, which increases in proportion as 
the congealed mass becomes more compact. M. Agassiz, in 
his work on Glaciers, has already shewn that this blue tint of 
the fissures cannot be produced by the reflection of the sky, 
since it is equally observable in cloudy weather. 

After proceeding for nearly an hour along the fields of snow, 
we entered upon the neve. As walking on the latter is much 
easier than on the snow, it is usually the part of the glacier 
prefeiTed to every other. That of Viesch was remarkable, 
this year, for the quantity of red snow which it contained, and 
which, at a distance, imparted to it a rose-coloured reflection. 
We brought a few bandfuls of it with us, in which M. Vogt, 
who had the charge of the microscopical observations, disco- 
vered a new infusorial form, not found, it would appear, on 
the glacier of the Aar. As the minute organisms which com- 
pose red snow are usually accumulated in greatest numbers 
some lines below the surface, it happened that we rendered 
them more apparent by trampling upon them ; and each step 
we took left, as it were, a bloody mark, which the eye could 
follow to a great distance. The neve, which at first had a 
southern direction, soon turned to the south-west ; and every- 
where, on the steep inclinations, the mass was so rent and al- 
tered, that it was very difficult for us to recognise the primi- 
tive direction of its beds. This displacement is here also pro- 
duced by the declivity ; for the adherence of the nev^ is not 
sufficient to counterbalance the force of gravitation in the 
masses. 

Tlie neve which we had just passed, although very exten^ve. 
does not form the most considerable arm of the glacier of 
Viesch. On going round the Rothborn, which here forms the 
extremity of the ridge of the Viescberhorner, we came to the 
great conflux which descends between the Griinhorn and the 
ridges which the brothers Meyer have inserted in their map 
under the name of Walcherhorner or Viescberhorner of Grin- 
delwald (Grindelwalder Viescherhorner). This conflux has no 
particular name ; it is called the Neve de Viesch {Viescker- 
Jirn), like the one we had descended. We had to cross it in 
order to regain the right \>ariV •, TCn.4 as \V Sa 'le^^ tj&. (S «^- 
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vices flttlie point of contact, we took nearly an hour to accom- j 
plish it, although its breadth is not greater than a quarter of ■ 
a league. A little below this confluence, the glacier of Viesch n 
begins to assuuic that irregufar appearance which gives it the 
character of be' ig one of the most varied in the Valaia. Not 
far from this place, the first needles of ice appeared, and they 
seerahere tobe intimatelyeonnected with the median moraine; 
for even where the whole surface .of the glacier is cut into 
small pieces, the needles along this moratuc are remarkable 
for their bolder and more prominent shapes. 

It was here, on the right side of the glacier, at a distance 
of about three hours from the village of Viesch, that we en- 
countered the most difficult passage. We had to decend 
a wall of rock, nearly vertical and very high, at the foot of 
which fell a beautiful cascade. The path was a kind of opening, 
rhich presented here and there some slight projections on which 
le foot rested. When these points of support were insuffi- 
cient, the passenger was obliged to cling, in the best way he 
could, against the walls of the opening, assisting himself with 
his pole, whicli is always ready to lean upon ; or he was forced 
to call for the help of one of the guides — a step, however, i 
which his self-love made him unwilling to adopt. When » 
were again on the glacier, and looked at the descent we h 
accomplished, it seemed impossible that this could be then 
the shepherds usually talte. But Jacob assured us that t! 
was no other. We were still at a greater loss to iinderstai 
how they got their sheep across ; Jacob knew 
matter himself, but still maintained that 
this passage. We were afterwords infb^ 
this is really the only way to the upper pw 
hoist up the sheep by means of ropes tU 
when the latter are wanting, round il" m 
themselves do not often pass tills 
once over it, they are left to them 
are only visited by a shepherd Erou. 
pose of conveying salt to them. 

We had matiy opportunities, ol"' 
determining the manner in wMd 
Thf prcdominatfng rock is ■^.:- 

\Ol.. XliX.II. tlO. tXlV, Al-HU. «'.-■ 
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sometimes in large crystals, which docs not prevent it being, 
in a multitude of places, as smooth ns polished marble. Wo 
likewise remark in it, in a very distinct manner, the parallel 
strise which constitute one of the distinctive characters of the 
polished surfaces produced by glaciers. These effects of the 
ice we contemplated with the greater interest, because it was 
on this same glacier that our friend Escher became convinced 
of the reality of the glacier's action on the rock, a sufficient 
proof that the evidences of such action must have been 
strongly marked. 

It was four o'clock in the afternoon when wo made our last 
halt ; this was still on the right side of the glacier of Vieseh, 
at a place from which we could descry, for the first time, the 
bottom of the Valais. Here we observed many ancient mo- 
raines, which extended to a great distance on the left side of 
the glacier, to a height of many hundred feet above its actual 
level. A quantity of erratic blocks were, besides, scattered 
about, at leveb still much higher, and seemed to rise to the 
very summit of the mountain. Among the blocks of gneiss 
composing the moraine, we remarked one of enormous size, 
which was beautifully polished on one of its sides ; we con- 
eluded from this that it was a fragment detached from the 
walls of the valley, which are here polished to a very great 
height. On examining the bottom of the glacier, we saw some 
pebbles of considerable size, enclosed in the ice on its loww 
face. At first sight we were somewhat struck with this, as a 
fact opposed to the general rule, that a glacier never retains 
foreign bodies within its substance. But we remarked, at the 
same time, that the bed containing them was of a duller tint 
than the rest of the glacier, and we were at last convinced 
that it was a layer of snow transformed into ice, and wbich- 
had not yet had time, in consequence of ita want of compact- 
ness, to reject the pebbles which were originally mingled with 
the snow. 

We had still two leagues to travel. No one was much fa- 
tigued, although we had been on foot for twelve hours ; but 
an exclamation of surprise escaped us, when, -on turning the 
angle of a monntain, Jacob ^ointei out tkn ijath which we 
taust fyjlow. It was a, very stee^ ascend, uiioxA'VftWi ^e'rt.Vv^ 
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along wliich ran a narrow and apparently a very incommodi- j 

0U3 footpath. The disappointed air of some of us, and the re- I 

signed expression of others, would have made a subject for R I 

good picture, if there had been an artist among us not to9 I 

fatigued to undertake it. At last we arrived, about aix o'clock I 

in the evening, at the cottages of Moeril, where we were to \ 
pass the night. We vrere very cordially received by the sbep-' 

herds, who promised to supply us with the best they could | 
uafi'ord. 

^( Ascent of the Jungfrau. 

Of all the mountains of the Bernese Alps, the Jung&aa u 
the one that enjoys the greatest popularity. Strangers arriv- ] 
ing at Berne are desirous, before every thing else, to see the ■ 
Jungft-au, and, in the country, children learn to know it first. 
Tliis indisputable preference, and perhaps also its poetical 
name, have always made the public feel a particular interest 
in the attempts that have been made to ascend it; very a 
mated discussions have likewise taken place whenever the sub- 
ject has been brought forward. Before we thought of ascend- 
ing it ourselves, we had paid but little attention to these e 
troversiea. We merely knew that the ascent of the brothers 
Meyer, of Aran, was very generally disputed among the moun- 
taineers, who regarded none as authentic except that of the 1 
Grindelwald guides ; but when once we bad succeeded in our j 
enterprise, indiiference would have bep" mit of place : and 

iJgment, 



that we might not run the risk 
which would not fail to be oscr' 
had been void of foundation, * 
opportunity of collecting inl 
of expeditions to the Juufjf'"'' 
taineers, and perusing wh. 
ject. 

Perhaps I may be poni 
result of our inve-ii 
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yersed the gl&cier of Alctscli and others in its vicinity in «!! 
directions. The narrative they have published of these expe- 
ditions' states, that after a first unsuccessful attempt, they 
succeeded in reaching the sitmmit of the Jungfrau on the 3d 
of August. 

But it appears that the announcement of this ascent was 
received with much suspicion by the mountaineers, since, in 
the preface to his second journey.t M. Rudolph Meyer him- 
self admits that this was one of the reasons which determined 
them to attempt a second ascent the following year. On the 
first occasion they ascended by the western side, consequently 
in the same direction we followed ; the second time (8th Au- 
gust 1812) they appear to have succeeded in reactiing the 
summit by ascending the east side. Unfortunately the work 
of the brothers Meyer is not drawn up in such a manner as 
to inspire confidence in tliose who are prejudiced against them. 
The account of their journeys has one capital defect, an en- 
tire want of precision ; and a reader must be well predisposed 
to do so before he can recognise the road to the Jungfrau in 
their itineraries. But, on the other hand, it is unquestionable 
that the physiognomy of glaciers may undergo a considerable 
change one year after another ; such a route as was perfectly 
practicable thirty years ago, may now no longer exist, and if, 
at present, it be almost impossible to climb to the summit of 
the Jungfrau on the eastern side, it may easily have been 
otherwise in the time of M. Meyer, In such a ease, it is best 
to avoid giving a decided judgment ; but if my opinion can 
bo of any weight, I should say that I am more disposed to be- 
lieve in this double ascent than to doubt it. The principal 
merit of the brothers Meyer consists in tlie map tJiey have 
published of their jniimey. 

M. Hugi tried, by various eiforts, to ascend the Jungfrau 

* Rase a/ i J a/a i i E a a > nes (JipftU, von J»k 

Rudjl/ Mei/e vt Hu j t M g j j 4u A.i<guit-itva\al 1811 

tm(cm«nnen 

1 Rati mif d t E ei) h ffe det Can o a Be n nrf Eritaauaff ihrer haehtlot 
Orpfd (HI &o\itmtT 1812. This joume}', aa veil as tlie preceding, n] 
in tbe first instance, in ■Cat U'ltzMsa /ur dit n«u''«'i \V'«t(tiii«ic, drawn q 
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by the Rottthal ; but he diil not ei'en reach the col which 
separates that valley from the glacier of Aletsch. This na ■ 
turalist relates that, in 1828, some Englishmen made the same 
attempt, and that they had nearly fallen victims to their rash- 
ness. Afier having reached the Col du Rottthal with great 
difSculty, they were obliged to descend again by the same 
path. M. Hugi again returned to the charge in 1832. He 
ascended this time by the lower glacier of the Grindelwald, 
behind the Eiger, and would, no doubt, have succeeded in 
gaining the summit of the Jungfrau, if bad weather had not 
overtaken him when on the platforms of snow. 

M. Rohrdorf, attached to the museum of Berne, took tho 
same route in 1828, hut was not more successful than M, 
Hugi. However, this latter attempt was not altogether a 
failure, for some days later (8th September) the guides who 
had accompanied him, with J. Baumann at their head, ascend- 
ed, and fixed the flag, which M. Rohrdorf had given them when 
he departed, on the summit of the Jungfrau- The account 
these men gave us of their progress, in every respect agrees 
with what we ourselves observed. No one, accordingly, has 
ever questioned their ascent, and hitherto they were looked 
upon throughout the whole of the Oherland as the only indi- 
viduals who bad enjoyed a near view of the Vii^n Peak. A 
last attempt was made a few weeks before our ascent by Mr 
Chowan, an Englishman, who ascribed the failure of his enter- 
prise to the unshilfiilncss of his guides. 

The cottages of MteriJ, where we passed the night, are si- 



;toated in a little valley which m 
iesch, at an elevation of about 
the great valley of Aletsch.* 



Tn fact tliis vnlloj is a direct ppol-'''' 
is a few dozen metTGs higher Ihnn 1 1 
the valley of Aletsch at tight wi^f' 
continuing its conree in a stratglii 
which seems ptesented for il bj il 
the west, and conlinueB tiU il ftbii! 
brothers Meyer.) 

A diifcrence of larel from SO U 
IB the glacier to devinte ft" 




Ifive the valley of 

which abuts 

lot very comfort-? 




I I. .■■r, insWad of 
■■ , Jn tlio direction 
iiirtiB auddi^nljf U 
-ifl Uie map of tl 

ttly Iwen euflici I 



I 



306 .Ucenl of the Jani^rau in 1841. 

able, these chalets are of immense utility to naturalists. They 
occupy a central point in the midst of the glaciers, whence 
they can turn their researches in any direction, and penetrate 
in a day even to the remotest comers of the Mer de Glace. 
About six months before, M. Escher de la Linth had estab- 
lished his head-quarters here ; and eight days previously, the 
same savant passed the night here with M. Studer, It was 
from this point also that we were to commence our journey to 
the Jungfrau. But an unforeseen circumstance had near- 
ly tliwarted our design at the very outset. In order to at- 
tempt such an ascent, a ladder was indispensable ; we had 
not brought one with us, because Jacob, who accompanied 
M. Hugi in 1832, had loft the one he then used near the great 
fissure. He had not the least doubt that he would find it 
again, nine years afterwards, in the same spot where he left, 
it What, therefore, was his surprise when he learned from 
a shepherd that his ladder had been carried away some years 
before by a peasant of Viesch .' He instantly despatched a 
messenger to the village to demand back his ladder, but the 
detainer refused to restore it, alleging that it was now his pro- 
perty, because he had had it repaired. Let any one conceive 
our disappointment when, at midnight, our delegate returned 
empty handed ! What were we now to do \ Were we to de- 
lay our journey for another day ? That would have been to 
sin against our star which visibly protected us, for all the mists 
of the previous evening were dispersed, and there was not a 
cloud in the sty. Should we attempt the ascent without a 
ladder] Jacob assured us that was altogether impossible. Not 
knowing what plan to adopt, we decided on sending off a se- 
cond messenger to this refractory personage, to intimate to 
him that, if he did not instantly restore our property, we would 

fact, iMcause it is, in ray opinion, a capital objection to the maimer in whiuli 
M, de Chacpentier accounts for tbe progroBB of his ancient glocier of the 
Biione ; an objcctioo wbich I sliall again tefer to in a subsequent article, 
gii-ing an account of tlie ancient luvels of glaciers among the Alps. More- 
over, the valley of Meril haa likewise been at a. certain epoch covered up 
by ice, as the poliabed and furrowed rocks on its sides prove ; at this epoch, 
the glacier of Aletsch must have had two autleti, one near NMteti) 
another above Vieich. 
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come down in a body to Viesch, to do ourselves justice. Thia 
second messenger left us at midnight, promising to execute 
our orders promptly. At four o'clock in the morning every 
one was awake, waiting with anxiety for the messenger, who 
failed to appear ; five o'clock approached, and he had not re- 
turned, and still the sky continued as clear as at midnight ! 
At last we saw him approaching with the ladder on his back. 
A cry of joy resounded through the air. We proceeded at 
last to make ready for starting. In an instant every one was 
prepared ; but before setting out, Jacob called us around him, 
and harangued us nearly in the following terms : " We should 
have set out at three o'clock, it is now five ; these two lost 
hours we must make up on the plain of the glacier. Let us, 
therefore, advance at a quickened pace ; those who do not feel 
strong enough to follow me must remain behind, for we will 
wait for no one." Such an address might well make those 
hesitate who, like myself, had not slept the whole night, ow- 
ing to the dampness of the hay ; but every one was filled with 
such ardour that none held back. I was delighted to visit 
again the Lake Mceril, with its floating ice, which had so in- 
terested me when I visited it for the first time with M. Agas- 
siz in 1839.* This small lake, situated at the bottom of the 
valley of Mceril, where it is bounded by the glacier of Aletseh, 
whose left side it washes, then seemed to me to be about a 
quarter of a league long, and some hundred feet broad. Now 
I was greatly surprised to find it completely changed ; it seem- 
ed to me much smaller than formerly, and its level consider- 
^ly lower. The floating masses of ice were likewise less nu- 
merous, and of smaller size. I intimated my surprise to a Va- 
laisan shepherd who accompanied us, and he informed us that 
the lake had been drained towards the end of last autumn, and 
had not yet attained its ordinary level. This explained to ns 
why, on the preceding evening, we had found the canal dry 
by which it discharges itself, on ordinary occasions, into' the gla- 
cier of Viesch. This canal was cut by order of the governor 
1 of Valais, for the purpose of affording a constant outlet to the 
H lake, and thus prevent the mass of water which runs down 
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from the glacier accumulating in too great quantity. Former- 
ly this lake had no regular outlet, but it happened sometimes 
to empty itself suddenly, by breaking out a passage under the 
glacier, causing great disasters in the valley of Natters and in 
the Vftlais. Now that it can no longer rise above a certain 
level, it discharges itself less frequently under the glacier, and 
v^hen that happens, it is usually not attended with any great 
inconvenience. 

From the margin of the lake we immediately ascended to 
the glacier of Aletseh. Here, at the place where the glacier 
bends, we enjoyed a magnificent view in two directions : the 
Dent- Blanche, Mont-Cervin and the Stralilhom* formed the 
back-ground of the picture to the south-west ; while before 
us, to the north, we perceived at the bottom of the glacier the 
great peaks of the Jungfrau, the Eiger and Monch, M'hich 
seemed to invite us to perseverance, so near to us they ap- 
peared. It is reckoned six leagues from the place where we 
mounted the glacier to the point where the ascent becomes 
steep ; but we were so influenced by Jacob's exhortation, that 
we accomplished the distance in less than four hours. The 
glacier is upwards of half a league long, and ofteu nearly half 
a league broad. It is inclosed, throughout its whole length, 
between very high mountains, which are, on its left side, from 
south to north, the Walliser Viescherhorner, the Fanlberg, 
the Griinhom, at the foot of which the brothers Meyer erected 
their hut in 1812, the Trugberg, the Monch ; and. on the right 
side, the Aletschborn, a mass of mountains separated from 
the Aletschhorh by the Col de Lotsch, to which I propose to 
give the name of Kranzberg, and in the distance the Jung- 
frau.-f- The sides of these mountains have preserved nume- 
rous traces of the action of glaciers : traces, however, which 
are not always very distinct on account of the friable, and 
often slaty, nature of the rock (gneiss and mica-slate). We 
remarked the latter rocks vvith polished projections on the 
sides of the Kranzberg, in front of the Griinhorn ; and wiiat 
proves that we were not under the influence of a blind con- 
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Mence is, that M. Hugi has already taken particular notice <^ * 
tbesc rounded forms. The better to shew their importance, 
ithis naturalist has even publislied a section of them in his 
work on the Alps". (PI. XI.) 

The glacier of Aletsch is in general very smooth ; of s 
the Swiss glaciers it is the one having the smallest incU 
nation (its mean inclination is 2° 58', according to M. Elie de 
Beaumont). We walked for nearly two hours on the compact 
ice, after which we arrived at the region of fissures, which is 
at the limit between the ice and the neve. This region is 
more than a league broad. The neve which succeeds it is 
the most beautiful in Switzerland. It begins nearly at the 
height of the Faulberg. We can recognise it at a distance by 
a certain air of antiquity, wliich forms a very striking contrast 
with the sparkling whiteness of the superior fields of snow. 
It is moreover perfectly homogeneous, and without any traces 
of crevices over a space of many square leagues. Its sur- 
face is depressed and raised at the sides, which is an essen- 
tial character of all the neves. We arrived at half past nine 
at the snow-fie!ds, which commence with the ascent. It was 
■ here that we made our first halt, at a place which we called 
the Jtepose, because the passage we had made, and the im- 
mense heights which rose in stages in front of us, naturally 
invited us to take some refreshment. In the mean v 
'discussion had arisen among our guides respecting the identi 

of the Jungfrau. The Valaisan guide affirmed that it w 

peak we saw to oiir right ; " it was, at oU evei 
'" that which was called the Frauelihorn" (ti 
laisans give to the Jungfran). The otlicr|| 

among the number, asserted, on the contT 

highest of the great summits rising i 

Each brought forward his reasons ; but ■ 

clination to acquiesce in the opint'>t 

wnssomuchhurt that hegot intun \\ 

ing the articles he carried at my !'• - 
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tion Ms hnowledge of moimtams was to commit an out- 
rage upon him ; that although he had not yet been on the 
Jungfrau, lie was not on that account less aequwited with it, 
and that ho would leave us on the instant if any doubt con- 
tinued to be entertained about the paltry peak on the right. 
On Agassiz' suggestion, it was then determined that we 
should follow Jacob whithersoever he might lead us. In fact 
we ascertained soon after that he was not mistaken. The 
peak which the Valaisan pointed out to us, and to which we 
gave the name of Trugberg, on account of the error into which 
it must have led us, is a leas elevated mounts, situated to 
the south of Monch, and forming part of the mass of the 
Grunhom, while it is assuredly on the summit of the Jung- 
frau that the Sag was placed, which still floats on the highest 
point of the Bernese Alps. 

The Repose is one of the most beautiful situations on a 
glacier that can possibly be met with, "We here find ourselves 
in front of an immense amphitheatre, in which five great con- 
fluent branches of the glacier of the Aletsch become con- 
founded with each other. Two of the most considerable of 
these occupy the hackgroimd. They descend, one from the 
sides of the Jungfrau — and it is this wliich many travellers 
name the Glacier of the Jungfrau — and the other from the 
summit of Miinch ; this latter, which one is naturally inclined 
to call the Glacier of the Monch (as far as the name of glacier 
can be applied to such collections of snow), is in no respect 
inferior to that of the Jungfrau. The thi-ee others are more 
lateral ; one of them is on the right side, and two on the left ; 
the most considerable of the last are connected with the same 
Trugberg, which some of our guides took for the Jungfrau. 
The Eiger sends no affluents into the valley of Aletsch, The 
Miinch on the right, and the Jungfrau on the left, are in some 
measure the two columns of the great amphitheatre which ia 
this place separates the Swiss plain from the Valais. The col 
lying between the two peaks is nearly 11,000 feet high. | 
Rohrdorf crossed it in 1828. when he tried to ascend the 
Jungfrau. M. Hugi likewise passed over it, when he repeated || 
thb attempt in 1832, Although of no great breadth, the col I 
Aere presents itself in an entiieXy ivHfttftM.iwaa^cfnv^'Kfc.lvt i 
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has in the plain ; thus, he who was not awai-e that it was the 
Jungfrau and Monch that were under his eye, would have no 
doubt that the back part of the great cii'cus coiTcaponds to 
this same apparently rectilinear ridge, which, seen from the 
plain, seems to unite these two great peaks. To the west of 
the Bepose, on our left, a vast hollow ran downwards between 
the Jungfrau and Kranzberg, and in this we distinguished a 
eeriee of terraces rising one above another : it was by this we 
were to ascend. 

We left at the Bepose the greater part of our provisions, 
carrying with us only a little bread and wine, some meteorolo- 
gieal instruments,* and articles of different kinds, among others 
a ladder, a hatchet to cut steps, and a cord to tie us together. 
It was ten o'clock when we set foot upon the first plateau of 
snow ; an hour after mid-day we hoped to be on the summit, 
if no accident occurred ; some of us even thought that we 
would reach it in two hours. Contrary to our expectations, 
we at iirst found the snow not in a very favourable state ; it 
was neither sufficiently compact, nor covered with a crust 
thick enough to bear us, so that we sunk very deep, in many 
places up to the knee. We soon came to the fissures, which 
are everywhere frequent where the declivities begin to become 
steep. These are crevices produced by sinking (crevasses de 
tassement), like those of the neve of Viescb. We saw some 
of them here nearly 100 feet wide, but they were not very 
continuous, so that we were able to go round them, or else 
they were masked, and in that case our guides had to use the 
greatest caution to guard ua from danger. On this account we 
advanced much less quickly than we wished, and, in spite of all 
precautions, many of us sunk down, but without sustaining any 
injury. In this way we scaled many terraces, and, always 
directing our course westward, we arrived at a vast expanse, 



^^ • The reader will, no doubt, be surprised to lourii that tho most essential 
WBlrtiinent, the barometer, waa not among them. Unfortunately we had 
broken three during our ahode on the glacier of the Aar, and the fourth had 
admitted uir \ there was no means of getting them repaired at the time ; so 
that we had no slternative but to set out without a barometer. 
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commanded on all sides by mighty peaks, the highest of which 
was the Jungfrau. Jacob made us halt here a second time, 
no doubt for the purpose of reconnoitring the ground. With 
regard to ourselves, we saw nothing but insurmountable diffi- 
culties on all sides — on the right, vertical precipices ; on the 
left, masses of ice. which threatened to crush us by their fall ; 
add in front, the great fissure, to all appearance impassable, 
so widely did it yawn. I could not avoid asking Jacob in 
what direction we were to ascend ; but he refused to answer 
my question, contenting himself with saying, that we had only 
to follow him with all confidence, and that, for himself, he 
already saw the road we should take. I afterwards saw that 
he had good reason for eluding my question, for it is very 
likely we would never have arrived at the summit if every 
one of the company had given his opinion in the difficult parts 
of our passage. 

After resting for an instant, we again resumed our route. 
It was now near mid-day ; the heat was excessive, and the 
guides, in order to refresh themselves, placed handfuls of snow 
on the nape of their necks.. Many of us did the same, in spite 
of the remonstrances of others, «ho, alarmed at such impru- 
dence, forgot that in these elevated regions the material or- 
ganism, as well as the moral nature, is much more indepen- 
dent of hurtful influences than in the plain. The reflection 
of the light from the snow was likewise most intense, and al- 
most insupportable. In such circumstances one can scarcely 
do without a veil; but it has the great inconTcnience of ren- 
dering one's steps less secure, and considerably increasing the 
heat of the face, by preventing the fresh air reaching it. On 
these accounts, Agassiz preferred running the risk of having 
his face broiled rather than use one. We proceeded straight 
in the direction of the great fissure, which we reached after 
surmounting a fourth terrace. It is a gulf of unknown depth, 
opening upon the declivity of the last terrace but one, and 
penetrating somewhat obliquely into the snow ; in no place is 
its breadth less than 10 feet, so that there is no means of cross- 
ing it without a ladder. Before going to the other side, we 
went to examine the debris of a fallen mass, which were lying 
on oar left, and which seeiuci Vo \iaNc Vettv itAa^ei. », ^Wjct 
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fitne before, for the marks they had left by rolUog on the sur- 
face of the snow were still quite fresh. Thb was the only 
avalanche we met with during our expedition ; and its con- 
fused appearance, which made it easily reeognizahle at a great 
distance, contrasted in a striking manner with the uniformity 
of the dechvities of the snow-terraces, which, whatever a ce- 
lebrated geologist may allege, are here in no degree made 
smooth by the avalanches, although their inclination exceeds 
40 and 50 degrees, as we assured ourselves by repeated mea- 
sorements.* We saw with interest that the fragments of this 
j-jivalanche, detached from a peak of upwards of 11,000 feet in 
lieight, were composed of alternate beds of compact ice and 
congealed snow. These various layers, from two or tlireftj 
inches to a foot in thickness, alternated three or four tinu 

blocks of a few cubic feet. This fact interested us the more 
warmly, because we saw in it the confirmation of an opinion 
expressed by M. Agassiz, and previously by M. Zumstein, on 
the mode in which bands of ice are formed in the midst of 
snow, even on the highest mountain summits, when the at- 
mospheric and topographical conditions of the place are fa- 
vourable, t 

Our ladder was 23 feet long ; it was consequently more than 
sufficient to stretch across the great fissure. But immediately 
above the latter, the steepness of the terrace was fearfully great 
for a space of about 30 feet. We estimated it at 50° ; and, 
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difflcalties. TLe guides themselves, perhaps, exaggerated 
little the dangers of this first passage, for they were lavish in 
their directions to us, and so liberal in their assistance, that we 
would have found it superfluous, if not injurious, some hours 
later. 

There now remained only one eminence for us to surmount, 
in order to reach the Col du Rottthal, which leads from the 
valley of Rott to the ni^ve of Aletsch. The soft snow had 
again replaced the hard snow of the steep ascent, so that we 
walked with the greatest ease. But when we arrived at the 
centre of the last terrace, which we went along in a sloping 
direction, wc encountered another fissiu-e, which seemed as if 
it would stop our progress ; it penetrated, like the great fissure, 
obliquely into the mass of the snow, so that one of its walls 
was thinner than the other and ran beneath it, a circumstance 
which rendered the passage more difficult. As Agassiz, Jacob, 
Jaun, and I, had gone a little in advance, while our companions 
were still engaged in climbing the first ascent, I proposed 
that we should wait for them, that we might at least get the 
rope. Jacob thought we could pass it well enough without 
this precaution. In fact he found a place where the fissure 
was sufficiently narrow to allow him to stride over it ; after 
having done so, he stretched out his hand and assisted us to do 
the same. While three of us were standing on the edge of the 
northern lip of the fissure, we witnessed a very extraordinary 
occurrence. We suddenly heard a dull crackling noise beneath 
us ; at the same time the mass of snow on which we stood 
sunk about a foot. The guide, Jaun, was at this moment on 
tlie other side ; and upon hearing the noise, he saw simulta- 
neously the space which supported us sink down. He was so 
alarmed, that he cried out to us, — " Um Goltea JFtUen, schnell 
zuriick^' (In God's name, return quickly!) Jacob, on the con- 
trary, far from allowing himself to be disconcerted, told him 
instantly to hold his tongue; and mailing a sign to us to follow 
bun, he continued the ascent at a quickened pace, repeating in 
his Haslian dialect, — " Es iat niit; Ganget numme voricarltj^' 
(This is nothing ; always go forward.) Although we had great 
experience in glaciers, and were in some de^ee familiarized 
»ri>iall (he dangers they presPQt,\-OTOa^.Vwwe"««cwv'ie^,ftssiX 



Jsceiit of (he Jungfrau in 1841. 311 

at this moment I felt my heart beat quicker than usual ; but 
such was our confidence in our ^ide, that wc hesitated not an 
instant in following him, although, in other circumstances, it 
would have appeared raiich more natural to go back. Oi 
example decided the gnide Jaun, who lost no time in rejoi 
ing us. We then began to discuss the probable cause of thfr'i 
accident. The guides alleged that it was the layer of fresh 
snow sinking on the older layer, and Jacob mentioned more 
than one example of his having found the surface sink many 
feet under him ; and I myself recollected having experienced 
something similar the day before, when walking with a guide, 
on the snow plateau of "N^iesch. Proceeding a little further 
along the fissure, we thought that we could remark pretty ex- 
tensive hollows in the interior of the mass, for we felt our 
poles sink without any resistance, which never happened else- 
where, however soft the snow might be. From this we c< 
eluded, that these vacuities are the effect of the sinking of tW 
lower beds, while the upper bed remains supported in tlie 
form of an arch, in consequence of the adhesion of its particles. 
When this upper layer is not very thick, it would naturally 
give way under a weight more or less considerable ; and it 
was this that happened in the accident I have just described. 
Our other companions joiaed us a few minutes after ; they 
1 the fissure and the place that sunk without difficulty, 

[ having no suspicion of the adventure that had occurred to us. 
It was two o'clock when we arrived at the Col de Rottthal, 

I which is indicated in Plate V., figure 1, by an R, This col 

I greatly resembles that of the Oberaar ; like the l&tter, it is 
bounded by two verj- high peaks, the Jungtrau onttBttM|b. and 
the extremity of Kranzberg on the south. I 
ther it has ever been crossed. Its breadth' 
metres. The mists collected in thebi 
allowed us only a few transitory gUmj 
disrupted valley, in which the x>eople of 
abode of those turbulent spirits, lEnvfflnl 

I Seigneurs du lioltfhal.* 
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We could not judge of tlie state of the nev^ in this 
lion ; but all that we did see of it, led us to presume that the 
ascent would be very toilsome. The acclivities which ex- 
tended immediately before us, were at least as steep as those 
we had scaled- We rested for an instant on the col before 
encountering the last peak, whioh we expected to be the most 
difficult. Up to this time, every one was extremely vigor- 
ous, none feeling fatigue except M. de Fury. He had not 
talien care to provide himself with sufficiently strong shoes, 
so that his footing was not sure enough to attempt so hazard- 
ous an ascent. Perhaps, however, he would have succeeded, 
by a great effort, in reaching the summit along with us ; but 
the guides were opposed to his making the trial, alleging 
that they could not run the risk of compromising the whole 
party for an individual. It was with great regret that we left 
him, intrusted to the care of J. Wtehren, who conducted him 
safe and sound to the Repose. 

We estimated the height of the last peak at from 800 to 
1000 feet above the col, and wc hoped to climb it in less 
than an hour, notwithstanding its extreme steepness. We 
soon found, however, that the ascent was more difficult than 
we had supposed : instead of snow, we every where encoun- 
tered nothing but compact ice, in which the guides were 
obliged to cut very deep steps to prevent us slipping ; we, 
therefore, advanced very slowly. We continued ascending 
for an hour, ivithout the summit coming sensibly nearer, when 
we were enveloped in a very dense mist, which scarcely allowed 
the hindermost of us to distinguish those at the head of the 
column. This occurred at precisely tlie steepest part of the 
ascent. Mr Forbes, upon measuring it, found the aecUvity to 
be 45°. The ice was so hard and tenacious, that, for a short 
time, we could not accomplish more than fifteen steps in a 
quai'ter of an hour. The cold, besides, was very keenly felt, 
so much so that there was every reason to fear our feet would 
get frozen, in spite of the care we took to keep them as much 
in motion as possible, by assisting to enlai'ge and clear the 
steps of the stair. Seeing that our position, at this time, was 
realljr becoming critical, Agassiz asked Jacob if he still hoped 
to convej us to the enmnut. H.eTe^vai,-«\'i!a.\fta'\«!«4»al 
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■ tsoinposurc, that he never doubted it ; and, at the cry of vor- 
tvdrU, we again commenced our ascent with as much ardour 
as at first. Here, one of the guides left us : he could no 
longer bear the sight of the precipices on our right ; and, in 
fact, the path we were following was well calculated to alarm 
every one who had not full confidence in his head and legs. 
The uppermost ridge is nearly in the form of the section of a 
cone with vertical walls, overlooking on the east the fields of 
Bnow which we had crossed, and on the west the glacier of 
I Rottthal. The inclination is, however, a little greater on the 
l.-west side than on the east ; for the fragments of ice, loosened 
r ty each stroke of the hatchet, all rolled into the last-men- 
tioned valley. As we had no time to lose, we ascended in a 
straight line, without making any zigzag. This was, besides, 
the most rational and certain method ; for, according to the 
laws of mechanics, a person has much greater strength resting 
on the points of his feet, and turning his head against the 
acclivity, than in mounting ohliquely ; so that if, by mischance, 
one of us had slipped down, it would not have been impos- 
sible for the others to draw him up, while otherwise that 
, would have been more difiicolt. Besides this, Jacob made 
I, as walk on the edge of the ridge, because the ice in that place 
[■wasingeneralsomewhat less hard, and this greatly accelerated 
J' our aBcent ' It followed from this arrangement that we 
I ' constantly the precipice under our eyes, being separated from J 
1 it only by a slanting roof of snow, the breadth of which varied] 
. from one to three feet. Often when my pole went farther than-1 
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was attempting to poitray, when all at once the veil of cM^B 
which concealed it from us rose, as if touched by our persever- 
ance, and the Jungfrau displayed itself to our admiring eyes 
in all the beauty of its mighty and majestic forms. 1 leave 
you to conceive the delight we experienced at thie unexpected 
change! If I am not deceived, it somewhat resembles the 
history of human life. 

After ascending for some time in the same direction, we 
suddenly turned to the left, in order to readi a place where 
the naked rock was exposed, thus traversing the inclined snr- 
fiuje of a eemi-cone, the breadth of which, even at this place, is 
many hundreil feet. During this short passage the summit 
was concealed from us ; and when we arrived at the rocky 
place, we saw, as if by enchantment, at a few paces from us, 
the summit of the mountain, which hitherto seemed to recede 
from us in proportion as we advanced. Of the thirteen who 
formed our party on leaving the cottages of Moeril, eight 
reached the summit. These were M. Agassiz, Mr For' 
M. Du Chatelier, and myself,* accompanied by foM- | 
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* The tiDtice of this ascent in tha Parisian joumnls, cannot bi 
feel the ignomncc and superficiality of tho Frcncli joumalista in regard to 
every thing not comprised within the radius of Paris and its jurifldic- 
lion. The following is (he account of it given in IheJouriuil del IMai! 
of nth September. "Six. travellcis, MM. Duchatelet, a joung geolo^t 
of Nantes, Professor Agassiz of Zurich, Professor FotbcE of Edinbnrgb, 
ProfesEor Heath of Cambridge, Etieniio Dcsoer of Liege, and Fury'Shod 
of Neuembour^, ascended, on the 27th of last month, the highest peak of 
the Jungfrau-hotn, a glacier of the canton of Berne, the height of vrbieii 
ia about 2B73 French feet. After they hod reacbed a beight of aboot BOO 
feet, they were obliged to cut, with a hatchet, steps in the ice to support thur 
houde and feet. They were guided iu this perilous ascent by sis peasantAof 
the neiglihoarhood, vrho were themselves directed in their march by m lie. 
togenarian shepherd (!) Jacques Leulhuld, who had already acoended tHa 
celebrated moantnin tbree times. On the summit of the Jungfraa-honl|th« 
travellers made meteorological observutions. and fixod n Aug, on which tlndr 
names, and the date of their ascent, are inscribed." 

I do not knowhowfaritmaybepormittedto those who believe thcmseKw 
to have a mission to enl^hten tbc public, to suppose that them con oxaMjn 
our latitudes a place where steps had to be cut in the ioe at a height ef etflf 
*iiii<fcr(ifeet. Mid to be ignorant that the Jungfran is one of the highest m(a 
tains in Europe, and consequently must be more than 2872 feet,,. 
intptwsiWo to suppose this to ^ a Ij^ioEmpVw.BX exrot, 
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Jacob Leuthold, Michel Baunliol^er, Johauaes Alplanalp, and 
Johannes Jaun of Meyringen ; so that, as one of my friends 
has remarked in the Gazette Untcerselle tfAugsbourff, Swit- 
zerland, England, France, and Germany, were each represent- 
ed in this accent. 

From this point we could now view, for the first time, the 
Swiss plain : we were on the western side of the section of 
the cone, having at our feet the masses which separate the 
Yalley of Lauterbmnnen from that of Griudelwald. From 
this moment the scene appeared entirely changed ; the moun- 
tain masses, which seemed to us to repeat each other in pro- 
portion as we ascended, now enlarged to the whole height that 
we had surmounted. A little fm-ther on wc reached a kind of 
small elbow, which is only about ten feet below the highest 
peak, and which can be easily distinguished from the plain 
with a good telescope, and even sometimes with the naked 
eye. Here we saw, not without some alarm, that the space 
which separated us from the real summit was an almost sharp 
ridge, in some places ten, in others eight, and in others six 
inches broad, by a length of about twenty feet, while the de- 
clivities on the right and left had an inclination of from sixty 
to seventy degrees.* " There is no means of reaching that," 
said Agassiz; and we were all nearly of the same opinion. 
Jacob, on tbe contrary, affirmed that it was not at all difficult, 
and that we would ail go. Laying aside the articles he was 
carrying, he began to advance, passing his pole over the ridge 
£0 OS to have the latter under his right arm, and walked along 
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hardness, it admitted of being easily beaten down. A few mi- 

nntes were sufficient to enable him to gain the summit. 

So much assurance and sang-froid gave us courage, and 
when the guide rejoined us, no one any longer thought of 
staying behind. Jacob took Agassiz by the hand and con- 
ducted him, without difficulty, to the summit. It is a kind of 
triangle, about two feet long by a foot and a half broad, which 
has its base turned towards the Swiss plain nearly as repre- 
sented in figure 3 of the engi-aving, A being the base of the 
triangle, and B the ridge which led to it. As there was room 
for only one person at a time, we went by turns. Agassiz re- 
mained upon it for nearly five minutes, and when he rejoined 
us, 1 saw that he was greatly agitated ; in fact, he confessed 
to me that lie never experienced so much emotion. It was 
now my turn ; I found no difficulty in the transit ; but when I 
was on the summit, I could not prevent mj'self, any more than 
Agasaz, from givingwaytogreatemotionat aspectacleof snch 
overpowering grandeur. 1 remained only a few minntes ; long 
enough, however, to remove any fear that the panorama of the 
Jungfrau will ever be effaced from my memory. After exa- 
mining attentively the most prominent points of this unique 
picture, I hastened to rejoin Agassiz, for I feared lest an im- 
pression so powerful should deprive me of my usual confidence; 
I had need of grasping the band of a friend, and 1 venture to 
say, tliat I never felt so happy in my life as when 1 had seated 
myself by his side on the snow. I believe that both of us would 
have wept had we dared ; but a man's tears ought to be modest, 
and we were not alone ; and such is the strength of the ha- 
bits which society makes us contract, that, at 12,000 feet, there 
was still a regard to etiquette ! Mr Forbes and M. Du Cha- 
telier visited the summit in their turn, and I have reason to 
know that they were not less edified than we. It may be 
safely affii-med that he who could remain indifferent at sucba 
spectacle is not worthy of contemplating it, 

It 13 not the vast field which the eyes embrace that constl* 
tutes the charm of these views from elevated mountains. The 
experience of the preceding year on the Col of the Strahleck, 
had taught us that distant views are, in general, very indist 
Here, from the summit of the Jungfrau, the outlines of thg 
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fant mountains appeared to us still less accurately defined. But, 
even had they been as distinct as the line of the Jura, seen 
from an eminence in the plain, I believe that they would not 
long have attracted our attention, so fascinated were we by the 
spectacle presented by our immediate neighbourhood. Before 
us lay extended the Swiss plain, and at oiir feet the anterior 
chains were piled up in stages, and they seemed, by their ap- 
parent uniformity, still farther to increase the size of the 
mighty peaks which rose almost to our level. At the same 
time, the valleys of the Oberland, which at the moment of 
arrival were shrouded in thin mists, could be descried iu 
many places, and we were tlius allowed to contemplate the lower 
world, in some measure, through the openings. ^Ve distinguish- 
ed on the right the valley of Grindelwald, with its glaciers ; on 
the left, in the depth, an immense crevice, and at the bottom 
of the latter a shining thread which followed its windings ; 
this was the valley of Lauterbrunnen, with the Lutschiu- 
nen. But, above every thing else, the Eiger and Moncli 
attracted our attention. We had some difficulty in forming 
an idea as to what these summits were which seemed nearer 
heaven than earth, when seen from the plain. Here we 
contemplated them, looking down upon them from above, 
and their near pro.\imity allowed us, in some measure, to ob- 
serve them in detail, for we were separated from them only by 
the circus of the n6vc of Aletsch. Opposite, on the western 
side, rose another peak, less colossal, but more beautiful ; its 
sides entirely covered with snow, obtained for it the name of 
Silberkorii (Silver Peak). In the same direction, we observed 
many other peaks, alike crowned with snow, the nearest and 
most prominent of which appeared to us to be the Gletscher- 
horn ; the other, which is viable.fnoi^ plain of the glacier, 
is the Ebene-Fluh. These simjri^Ht^^any 
have yet obtained no 
attendants upon the Ji 
midst of them. 
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ibese are the Viesclierhomer, the Oberaarhom, the Schreok- 
horner, the BergUstock, the Wetterhomer, and, in the centre 
the Finsferaarhorn, the highest monntain in Switzerland, 
alone rose above our level," and its abrupt and rocky sides 
seemed to bid defiance to our ambition. Some weeks before we 
bad been speaking about trying to ascend it ; but now when 
we had a near view of this immense ridge, we folt our sea! sen- 
sibly cool, and we could not but the more admire the energy 
of our guides, Jacob and Wsehren, the only individuals who 
have reached the summit. 

On the southern side the view was intercepted by the clouds 
which had been collected for some hours on the chain of Mont- 
Roaa. But this disappointment was more than compensated 
by a very extraordinary phenomenon, which took place under 
our eyes and interested all of us extremely, but more particu- 
larly Mr Forbes, as a natural philosopher. Thick mists had 
accumulated on oiu- left, in the direction of south-west. They 
always rose from the bottom of the Rottthal, and began to 
extend to the north upon the mountains which separate this 
Talley from that of Lauterbrunnen. We were beginning to 
fear that they would envelope us a second time, when they 
suddenly stopped at some feet from us, no doubt from the ef- 
fect of some current of air from the plain which prevented 
their extending farther in this direction. Thanks to this cir 
cumstance, wc found ourselves all of a sudden in presence of 
a vertical wall of mist, the height of which was estimated at 
12,000 feet at least, for it penetrated to the bottom of the 
valley of Lauterbrunnen, and rose many thousand feet above 
our heads. As the temperature was below the freezing point, 
the minute drops of the mist were transformed into crystals 
of ice, which reflected in the sun all the colours of the rain- 
bow ; one would have said that it was a mist of gold which 
sparkled around us, It was a spectacle at once terrible and 

* The heiglit of tlie Finsteraarliorn, according to Tralles, is about 13,4?1I 
feet, tbnt of the Jungfrau 12,870. M. Rudolph Mejer Etatea that tbe Ta- 
luisan guides who accompauied him in 1B12, occompliBhed the oaceat of the 
FiDHteraaihom ; this is on crior, for it is impossible to go in three hours from 
tbe Gununit of the Oberanthoru lo tne aummit of the Fiustoiaarhoni, as M. 
Meyet allege b. 
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attractive i and in contemplating the ebullitions of tliose va- 
poury masses which continually rose from the bottom of tha 
Hottthal, as from an immense caldron, it seemed to me that 
it was nearly such as my juvenile fancy had formerly repre- 
sented the mouths of bell, that merciless gulf, into which at 
pleasure I phmged all those who bad the misfortune not to 
think and believe like myself. 

When we bad all again returned to tbe elbow or projecting 
angle mentioned above, Jacob poured out a glass of wine for 
each of us, and we drank with great feeling to the health of 
Switzerland."* We then stretched ourselves for an instant on 
the snow to contemplate as naturalists the spectacle which sur- 
rounded us, I question whether there exists in the central 
chain a point more fitted to aiford an exact view of the true 
form of mountains, respecting which ideas more or less erro- 
neous are generally entertained. Before seeing these colossi 
of the Alps near at hand, it often happened, when contem- 
plating them from the plain, that I was astonished at the con- 
trast which prevailed between tbe almost cutting ridges of the 
Schreckhorn, and particularly of tbe Finsteraarhorn, and the 
great pyramids of tbe Jungfrau, the MiJnch, and tlie Eiger. 
I constrained myself to find some vague explanation of this 
fiingular difference in tbe action of the raising force ; and as I 
saw the latter only in front, it seemed to me natural that their 

^ flxtreme breadth implied a proportional thickness. Here, on 

, the summit of the Jungfrau, when we were so placed sa to 
command them on all sides, I was not a little surprised to a 

I that tbe Mbncb, which I had believed to be so massive, : 

I thing more than an immense ridge nearly a 

I Bteraarhorn, hut running from east to « 

^ ■directed from north to south. The Juagj 

■ being so compact as it appears from Bn 
terlacken ; and in this respect it •\ ■ 
close at band ; for, instead of for. . 
composed of a series of ridgcB d 



* It U, no doubt, from inadvi'ii' ii: 
bos omitted this toast in tbe lian'l.iu-' 
b; us to M. Schneider, Coansflloi i. 
number of the Verfiiiivni/rev.nii for Jil 
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and separated by deep cuts or valleys. These ridges 
mnged according to their height, so that the first, or tliat 
nearest the plain, is the least elevated, and the last the hi^- 
est. This particular disposition can be discovered at a great 
distance ; for when we examine the Jungfrau attentively in 
clear weather, we easily distinguish the deep cuts by their 
darker tint ; the last (that wliicli separates the highest peak 
from the one nest to it) is the most obvious. Lastly, the Eiger, 
although more massive than the Monch, is still much less py- 
ramidal tlian it appears to he. 

I believe that we may find the explanation of these trench- 
ant forms in the nature of the rock, which is generally gneiss 
or mica-slate, that is to say, a rock more or less fissile, which 
splits in large plates, so that the colossal ridges of the Finster- 
aarhom, the Miinch, the Jungfrau, the Schi'eckhorn, and the 
Eiger, represent in some degree, on a large scale, the slaty 
cleavage of the fallen masses which are detached from their 
sides, and which the glaciers can'y along with them under 
form of niorauies. Wherever the rock is real granite or 
togine, the peaks are always more massive, as may be sei 
Mont Blanc, Mont Maudit, and others. 

This form of the Bernese Alps does not well agree, 1 admit, 
with the opinion of those who regard the different peaks as so 
many links of one and the same great chain ; but Mr Studer 
has demonstrated that the Alps, far from being a continuous 
chain, are composed, on the contrary, of separate ellipsoidal 
masses, more or less independent of each other.* It has like- 
wise been long admitted that, in a geological sense, the high 
ridges are only accessory, while the essential phenomenon 
must he sought for in the masses which support them. 

Polished rocks never ascend to these levels ; we saw none 
beyond those I have mentioned above, as occurring on th« 
right side of the neve of Aletseh, in front of the Griinl 
Wherever the rock appeared at the surface, it was under 



their 
jrth^l 



* For dctnils on this hcnd, I refer (o an arljcle by M. Studer on 
gnosUcnl conntituiion of the Alps, which wHl oiiponr in an early n 
the Blbliotheque Univcrselle do Genive. 
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form of dentelated and jagged ridges, eloquent proofs of the j 
mighty convulsion the crust of the earth must have under- 
gone when the Alps were raised. 

The connection between these ridges and the surrounding 
plains of snow appeai-ed to us, from this pla^e, in quite a dif- 
ferent light from that in which it is usually regarded. When 
we say that such a glacier or neve descends from such a sum- 
mit, we always exaggerate the importance of the peak to which 
they are referred ; the ridges are supposed to he an indispen- 
Bftble condition — a sine qua non — of the glacier, while it often 
happens that they contribute very little to its sustenance. 
They can still less be regarded as lines of separation or water- 
sheds between two different basins ; for it is only necessary 
to ascend to a height of 10,000 feet, to be convinced that all 
the plains of snow correspond with each other, and that the 
peaks which, seen from a distance, appeared to us so predomi- 
nant, are in reality only rocky islets rising from an immense j 
sea of ice which surrounds them on every side. The brothers ' 
Meyer have already insisted on tliis fact, and one is therefore 
the more surprised to see quite a contrary state of things o 
their map, which represents the mountains as great eontinu- | 
ous ridges, establishing marked separations between the dif- 
ferent glaciers. 

While we were making these reflections, the thermometer in- "^ 
dicated-S" C. (26=.6 F.) intheshade; butwewere so en 
with our subject, that we did not feel the cold. Saussure's hy- 
grometer stood at 67', notwithstanding the proximity of the 
column of mist 1 spoke of. The sky over our heads was per- 
fectly clear, and of so deep a blue that it approached to black ; 
we endeavoured to discover the h tars ^dk^d^h are said to 
he visible during the day at grdftt btH^^^^HMtd not suc- 
ceed, it has been pretonded IhtrwR^PIntt U nnly tlie ' 

effect of the contraat with t! ■ ■ l 

the observer on all niile*. ti' : ■ 

tensity of the hue would l- 1 

vault. Now, thin i« y<' < i 

looking from tbo K'.hiC 

sky was likewiBO pirti - tl 
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become paler as our ejes turned downwards. Unfortooatify 
wo had neglected to bring a cyanometer with us, which would 
have cnubled us to indicate the difference in the degrees of 
intensity. Mr Forbes observed the polarisation of tiie skj, 
and foimd it perfectly normal and similar to what he had ob- 
served iu the plain at the same hour, although a little lesiS in- 
tense. Now, as the intensity of this phenomenon depends on 
the quantity of reflected light, it is natural that it should be 
less sensible when the sky is of a very deep colour. 

The rock in sitit, near the summit, on the edge of the 
ridge which overlooks the Rottthal, ia gneiss. Although 
very compact, it easily splits into small fragments ; its sor- 
lace asaumes a coppery appearance from the effects of osy- 
disatton, but the fresh fractures are greenish, with large 
crystals of felspar, having a pearly lustre. The existence of 
this rock, in such a locality, is an important fact for geology, 
For this reason that gneiss being, to all appearance, a meta- 
morpliic rock, its presence on one of the highest summits of 
the Alps is suflicient of itself to demonstrate, that the eleva- 
tion has not been effected here by crystalline masses rising 
&om the bosom of the earth, and spreading over the summits 
of the crests, as must have been tlie case with many systena 
of mountains, among others that of Mont Blanc, the centre 
of which is protogene, flanked with gneiss and other stratified 
rocks. It is long since oiu- most skilful geologists have ex- 
pressed the opinion, that true granite does not exist in the 
chain of the central Alps, and that all the crystalline rocks, 
even the most compact, shew marks, more or less distincti of 
stratification (the demi-granile of MM. Studer and Esoher), 
and are, consequently, metamorphosed rocks. Now, assuredly 
there b no granite on the summit of the Jungfrau, and it may 
be presumed that it is likewise wanting on the less elevated 
peaks in its vicinity. 

To our great surprise, we discovered on the surface of the 
exposed rock, as well as on the fragments detached from it, 
many lichens in a very fresh state, some of which occupied a 
surface of many inches in diameter. Our celebrated lichen' 
oiogist, the minister M. Schcerer, recognised among j^joJ 
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"fire species,* which are in part the same as those which Saua- 
sure collected on the summit of Mont Blanc and the Geant, 
and one new species, to which he has given the name of Umbi- 
Ucaria Virgifiii, in commemoration of our ascent. 

We could not expect to find living beings at such a height ; 
i seemed that even the Podurella of the glaciers (Desoria I 
Kiaiia, Nic ) did not ascend thus far, for we did not meel^ J 
1 one. To make up for this, however, we peroeived I 



21. Ejusd. Litli. Heir. 



L * XheBS five species aro ; — 

I I. Leeidta con^lotnerala, Ach. Sclitcr. 

eza.. No. 169- 
} 9. Leeidea amjiaem (tdi. ileriia), tlie some whicli Sausaure found on Mont | 

Blanc and the Col du Oiont. 

f S. Farmeliti elegiaa a miniala, Sthtcr. Spicil. p. iSB, Bjusd. Lich. axe, j 

No. 338 ; likewige found on the Col du Ge'snt 

4. UminVioariaufro-pruinoM y ri^ficulafa, Schiei. in Ser. Mut, Helv. d' His* J 

toire Naturellc, I. p. 109, pi. 14, Sg. S-9 ; aJso found hy SsusRUxe <m I 

tbe Col du Q^ant. 

6. Umbilicaria Virpimi, Schaer. Mscr. 1841, 

The following is M, SchiercT's description of tliis species, from specimens J 

comiaunicated to liim \ij M. Agasaiz : — 

P ' Diayii, U. glauca, sublas oclirolcuca, hirsuta ; npotheciis suporficialibiu, I 

■Aitco lequabili, margtne teuui prominente. 

^ Deicript. Thallus coriaceuB umbilicatus, juvenilia monophj'Uus, orbicu" I 
laris, ambitu inlegriusculo ; adoltior plarea emittit lobos, amtiituaque ejus i 
crenatus fit et lobatus. Binmeter in aped iiiinibua quae coram, habco, i 
paucis Uneis ad bipollicarom nEqne exlcnditur. Pagina adv^sn in Junior 
lichene wqoabilie est, in adultioii rugosa ct undata fere ut in Umb. jiuitllf I 
lata. ; color ejufl in statu liumecl« gluucus, in sicco raarinus vol obscnriot | 
tennisBimoque pntrere alba obdnctua, uade odhibita lente li 
peralus appaiet. Pagina aversa ochroieuca est, ad ambitum fusca, vel piUa I 
valiilis Btmpliclbus ramosiaque concoloribus praeter umUlicnm denne veo- i 
Llila, vel bulbil liscorum exusperata. 

HactenuB cum Vmh. hirtula, tioitta. nd luaain fsM^^^^HUjter veiv I 
ilpothccia so httbent ; non enan at Ihi juniora In 11/^^^^^^^ 
I^oauperEcialia oGCuirn'i 
■&cies odvcrea rngosa eal, et uiul. ' 
■'deque tballo immersu Tidonl'ir 
liscumque pracbent per oraneni ..■ 
1, ut ibi, crasso, sod Icnni, in .i'. 
la. Praeierea pleraqne spec.n 
piceque impressis borrent. Ap'.' 
Quoad thallum bic lichen 



S3d AscettI of Ike Jiitt^rau in 1841. 

a hawk hovering in the air above our beads. One would 
have said that our presence escited its curiosity, for it de- 
scribed many circles around us, but not sufficiently near to 
enable us to distingnish the species to which it belonged. 

There is another point on which it remains for me to say a 
single word, and that is the influence of the air, in elevated 
situations, on the human frame. Many naturalists and phy- 
siologists will doubtless expect that some new facts were ob- 
served by us ; but I must confess, that during the whole time 
I we were on the summit, and also during the ascent, we ex- 
perienced none of those occurrences, such as nausea, bleeding 
at the nose, ringing of the ears, acceleration of the pulse, and 
so many other inconveniences which those who have ascended 
Mont Blanc tell us tliey were subject to. Must we ascribe 
this to the difference of 1500 feet which there is between the 
height of Mont Blanc and that of the Jungfrau ? Or rather 
should we not seek the cause in the habit we had contracted 

I while living for many weeks at the height of near 8000 feet X 
But it ought to be remarked, that M. Du Chatelier, who had 
been among the mountains for only a few days, was not more 
affected than we. Without pretending to decide this ques- 
tion, which belongs more particularly to the domain of phy- 
siology, I am, however, inclined to believe that there is some 
degree of exaggeration in all that has been said on the sub- 
ject. Perhaps, also, some travellers have allowed their ima- 
gination to deceive them, like those students of medicine who 
believe themselves every day affected with the malady their 
professor has been describing. The German physiologists even 
. pretend, if I am not mistaken, to have observed the most ex- 

Itraordinary sjToptoms on mountains of a few thousand feet in 
height. 
We could not quit the summit of the Jungfrau without 
leaving some traces of our visit ; and as we bad not brought 
a flag with us, it was determined that we should employ M, 
Agasfiiz' pole for this purpose, as it happened to be the longest, 
For my part I was willing to sacriiice my cravat, and 
about to attach it to the end of the pole by moans of soi 
holes I had pierced in the wood ; but one of the guides, 
ment'tng the fate of the trava.1, wVvcVvVc A«^ttless thoi 
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' too pretty to be delivered up to the fury of the tempests, asked 
permission of me to substitute his pocket handkerchief for it. 
We thus managed by means of a travelling pole of fir, and a 
purple- coloured rag, to manufacture a kind of flag, which 
Jacob went and fixed on the summit we had just left. He 
sunk the pole nearly two feet into the hard snow, so that it 
rose only two feet and a half above the surface. 

It was after four o'clock when we again commenced oqr 
l.journey. The difiicult moment was about to commence ; tha 
l.sscent had been sutbciently painful ; what must the descent 
Ll>e! I am certain that, in measuring with the eye the im- 
[■ lAense declirity wo bad to pass, the greater pai-t of us would 
I have been well pleased to be already at the bottom. The in- 
(^c1ination was too great for us to walk in the usual manner ; 
, therefore, descended backwards. I confess that the firat 
few steps gave me some uneasiness ; for as Agassiz and I had 
no guides before us to direct our feet, we were obliged to look 
constantly between our legs to find the steps, which made the 
steepness appear much more giddy. But a few moments were 
sufficient for us to recover ourselves ; and such was the regu- 
larity of the steps, that, after a||few hundred paces, we knew 
them by the touch of our legs, and had no need of looking at 
the place where we set our feet. The slope, however, waB 
always nearly the same, varying between 40° and 45°, according 
to Mr Forbes's repeated measurements, that is to say, nearly 
equal to that of the roofs of our Gothic cathedrals. There 
was even one place where it must have been near 47". In spite 
of this excessive steepness, we did not take more than 
hour to reach tlie Col de Rotttbal, for it was about five o'c 
when we arrived there. We crossed without the least 
venience the crevice near which the sinking of the 
took place which I have mentioned above, as well ai 
fissure. Wo had now surmounted near all the d 
had only some platforms of snoiv to descend, id 
join M- de Pury and the two guides who awaitet 

I pose. So much assurance had we gained in th 
we ran rather than walked, no longer paying 
fissures, although they were perhaps more t 
in the morning, for the Kun had softened VW« 
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day, Jacob did not cease, accordingly, to pepommend cau- 
tion, repeating with the same calmness as when be ascended, 
HUbtchle, nur immer Hilbtehle ! (Gently, always gently !) 

At six o'clock we reached the liepoae, thus accomplishing, 
in two houro, a distance wbich had cost us six in ascending. 
Ml de Pury was the first to meet us, and congratulatp us on 
tlie successful issue of our undertaking. Far from being dis- 
tressed at not having formed one of our party, he thanked us, 
on the contrary, for having dissuaded him ; for on seeing as 
climb the last ridge, he was the first to acknowledge that his 
shoes were not fit for such an ascent. Thus every one was 
satisfied ; and as we brought from our journey an appetite 
such as may be conceived, we seated ourselves on the snow to 
refresh ourselves with a piece of meat and the remainder of 
our wine. The first glass was offered by Agassiz to our cap- 
tain Jacob ; we drank his health by turns, and I believe that 
never was toast more sincere, for it was obvious to us all, that 
without him we would never liave reached the summit. 

Six leagues had still to be travelled to regain the cottages ; 
BO that it happened, as we had foreseen, that we had to cross 
the part of the glacier most abounding in fissures after night- 
fell. But no one seemed in any way annoyed at this ; more- 
over, the moon would soon be up, and the clouds had almost 
entirely disappeared from the horizon. We traversed with 
accelerated pace the three leagues of neve which succeed the 
plateaux of snow ; it was done without any difficulty, for the 
neve there presents a perfectly regular surfece, on which one 
walks with as much security and ease as on a turnpike road. 
Scarcely had night fallen, when we saw the moon rise oppo- 
site to US. 

We were then at the height of the two cols I have formerly 
mentioned — that of Liitsch on the west, and that which leads 
to the nfevfe of Vieseh on the east. The moon was directly 
in the axis of the glacier, so that the whole of tliis great river 
of ice was uniformly illuminated, and reflected a light which 
must liave appeared to us the milder, from having suffered so 
much from that of the sun during the day. The entrance to 
the two cols of Liitsch and Vieseh formed a most interestJng 
eontrnst with this \ummo«s swr^atife, iox w& they iie at right 
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igles with the dii-ection of the glacier, the mountains whicfa 
bound them to the south there threw out shadows of fautastic 
grandeur, while large black clouds accumulated behind the 
Aletschhom, gave to the picture all the force worthy of such 
a subject. When to this it is added that a perfect calm in 
the atmosphere, and an absolute silence prevailed around us, 
it may easily be conceived that we still experienced extreme 
pleasure in admiring this unique spectacle, although we had 
contemplated so many grand views in the course of this day. 

We soon entered the region of fissures. We then thought 
it proper again to have recoiu^e to the rope, for although 
the moonshine was very clear, the light was not sufficiently 
stroug to enable tk to distinguish with certainty tlie old 
snow from the fresh, particularly during the first quarter 
of an hour of our progress. We fiew top over tail, so to 
speak, each in his turn, the guides as well as ourselves ; for a 
short time one might have entertained rather serious appre- 
hensions regarding the issue of this passage, for at each step 
e or other ai us was obliged to retire from a crevice. How- 
learned by degrees to avoid the crevices covered 
i*^th snow, and we again extricated ourselves from this ua- 
pleasant situation, without having to lament any severe acci- 
dent. 

On this subject I think it right to remark, that in general 
lere is a tendency to exaggerate the dangers of fissures. A 
11 into a guJf, concealed by a bridge of suow, is no doubt a 
very serious matter, as we had too fircquently occasion to es« 
perience. But it is not without mitigating considerations, ft 
it is rare that in such cases one falls to the bottom of the pi 
cipice ; the snow which has given way under 
ways affords more or less support, and, nnlci 
with the feet joined, one rarely siiUcs u[i to th< 
>_We most to be feai'cd in such cases. 

It was near nine o'clock, when, uU of r 
le cry of a shepherd in the distance*. 
med, " it is our Valaiaan." T 
'isk of fasting, in case of nay ac 
given him orders, on leaving 
trovisions at six o'clock in tlw v\ < 
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he met us. After liaving txclianged with lilm some of thol 
Bbrill and piercing eounds, whicli the mountaineerB can make 
to penetrate to the distance of leagues, we perceived that he 
was on the left eide, so thai before we could join him, we had 
to cross a considerable part of the glacier, whicli in this place 
is nearly a league broad. The brave fellow was loaded like 
a mule, for besides the provisions we bad required of him, he 
brought an entire boille' fiiU of excellent new milk still warm. 
This was unquestionably the most deligbtfiJ refreshment that 
he could have otFered to us, and almost every one left the wine 
for the milk. We seated ourselves in a circle around our 
amphitryon, taking draughts in our turn from bis immense 
vase, till it was nearly empty. This was the most picturesque 
repast, and, at the same time, one of the most grateful I have 
enjoyed in my life. 

After supping heartily we again set out to complete our last 
stage. Nearly three leagues yet remained ; but, with the ex- 
ception of the fissures which we had to stride over, the road 
was easy, and we arrived almost before we were aware at the 
banks of lake Mceril. Here we made our last halt, in order 
to admire an unique spectacle. The blocks of floating ice 
which swam on the surface of the water had a most attractive 
effect, when seen by the beautiful light of the moon. At the 
same time the section of the glacier, in the background, ap- 
peared to us like an immense wall of crystal ; and what far- 
ther added to tin beauty of this spectacle was, that we arrived 
just at the moment when the moon was passing behind the 
moontain mass which overlooks the lake, and we saw in a quar- 
ter of an hour the most varied effects of light, and the most 
striking and interesting contrasts. It was a finale worthy of 
such a Jay. But as the moon and its effects are a little out of 
fashion, an well as the loves of the shepherds which it formerly 
inspired, I shall not enlarge farther on the subject: If, how- 



* A provincial word to denote one of the largo wooden veaseU in which 
tho shepherdfl carry milk. Tlie Guneveso Gloseary says ; " BoIIgb, ' 
or wood to carry milk on an aea ; nn paire dt boUci, a. term Icnown in 
Ai pine romances. Romonschtwuife, a kind of Seattle fw: the rintnge, I 
root toil, the belly." 
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ever, any naturalist happen to pass the night at the same cot- 
tages where we found a sleeping-place, I would advise him not 
to neglect to visit the lake. It is, besides, the only one in 
Switzerland, if I am not mistaken, in which there is iloatinff 
ice. 

At half-past eleven o'clock we re-entered the hospil 
roof of our good Valaisan shepherds, after a journey which oc- 
cupied us upwards of eighteen hours. As for fatigue, we did 
not feel it even now, so pre-occupied were our minds with all 
the things that had passed under our eyes, and moved our 
hearts, during the day. Next day we descended to Viesoh, 
where we met our friend M, Escher de la Linth, who regret- 
ted deeply that he had not arrived some days sooner, that 
might have accompanied us. On the following day we agatft' 
repaired to Grimsel, to our excellent friend Zippach, who 
interested in us, more than any other, during our abse 
With regard to our guides, they left us at ViescL, and we 
terwards learned that the two days they spent in their return 
were a continual triumph to them. There was not a liut in 
the valley of Conches, from Viesch to Ohergesteln, which they 
did not enter and proclaim their succei 

And now that we have succeeded in this ascent, without ex- 
periencing too much difficulty, do we advise our friends ai 
the amateurs of glaciers to follow our steps ? To those who^j 
have perfect confidence in their head and legs, 1 would s8; 
without hesitation, " Go, provided you find good guides ; thtf; 
harvest is rich in these regions both for tlie geologist and aa/i- 
tural philosopher. The whole journey is composed of 
of studies, every one of them more intere8ting;_ 
the glacier of Aletsch, which leads to it, i» t^ 
in Switzerland ; and if, after traveuiltg 1 
reaching the summit of one of those maieatitf ii 
circle it, the impressions you will i' 
pass away; you will find them al\ 
and the day on which you have d ■ 
from the height of the Jungirau ii i 
: most interesting of yonr lifo." 
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Note on the lee o/devated peala. 
It may be perceived, by the preceding narration, that j 
ciers are divided into three regions, each of which has its pecu- 
liar characters ; these arc — compact ice, the neve, and the 
finow. Although the limits of these regions do not correspond 
to a certain level, they always present themselves in the same 
order of succession, so that in ascending a glacier from its ter- 
mination to its source, we first meet with the compact ice, along 
with its moraines and the other accidents peculiar to it ; then the 
nev4, which is characterised hy its granular structure and the 
absence of moraines; and lastly, the fields of snow, which usual- 
ly occupy the highest parts of the valleys and the 'sides of 
the mountains which hound them. These different states are 
the result of the transformations which the frozen water, falling 
in the form of snow, has undergone in its course to the lower 
regions ; tlic compact ice, which is at the extremity of the 
glaciers, has previously gone through the states of ice and 
n^ve. But this order of succession is constant only in the val- 
leys: the high summits are often exceptions to the rule. Those 
who have read the preceding nan'ative will recollect the ice 
we encountered even on the summit of the Jungfrau, and which 
is consequently much more elevated than tlie neves and fields 
of snow which occupy the bottom of the circus of Aletsch. 
We likewise know tliat Saussure found ieo on the summit of 
Mont Blanc ; Zumstein speaks of it on the summit of Mont 
Rosa ; our guides, Jacob Leutliold and Johannes Wffihren, in- 
telligent men and worthy of credit, inform us that they met 
with it nearly up to the summit of Finsteraarhorn ; and no 
one can cross nfives between 9000 and 10,000 feet of absolute 
height, without seeing some of those small glaciers, whose ter- 
minal portion is of compact ice, come forward to terminate at 
the edge of the abrupt walls which overlook the valleys. I 
may mention, as examples, the foot of the Strahleck; many 
small glaciers abutting above the nev6 which feeds the lower 
glacier of the Grindelwald; many small affluents of a similar 
kind on the sides of the Oberaarliorn above tlie neve of tlie 
Oberaar; andlastly, some pretty considerable collections of ice 
above the ii4v6 and snow-fieXda o? fee Kia\,?.da. T\ia\sufiRWh. 
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eoVerB the highest ridge of the .Tunpfrau has all the characters 
of the ice of ordiDary glaciers ; the same hardness, the same 
angular texture, the same roughness of surface, tlie same ca- 
pillary fissures. It differs only in being of a less hluish tint, 
which is no douht owing to the greater number of air-bubbles 
it contains ; in this respect it more resembles the ice of gla- 
ciers in winter. Its thickness probably undergoes more or less 
considerable ■variations ; we found it perfectly homogeneous, 
without any trace of intercalated snow as far as the hatchet 
penetrated ; that is to say, nearly to the depth of a foot. It is 
only close upon the summit that it begins to lose its hardness, 
and for the last twenty feet it again becomes granular snow. 
No one, in my opinion, has hitherto explained this pheno- 
menon in a satisfactory manner, although it in every respect 
deserves careful consideration, were it only on account of the 
difficulties it presents. Ail now nearly agree in admitting 
that the ice of glaciers is snow transformed into ice by means 
of water, which, by congealing, acts like a cement. The more 
frequent these alternate infiltrations and congelations are, the 
greater compaef ness the ice acquires. Thus, when, ascending 
a glacier, we reach a point where the nf;v6 gives place to inco- 
herent snow, we conclude that this arises from there not being 
enough of water to cement it, and that appears to us natural 
enough, knowing as we do that the temperature goes on di- 
minishing as we rise upwards. But how then does it happen 
that the summits, which are highest of all, and consequently 
surroimded with a colder atmosphere, are covered with ice \ 
Without pretending to solve this problem in a definite man- 
ner, I still think that we may find a partial explanation in the 
detached situation of these high peaks, which are more ex- 
,|Kised than the lower plains to the action of the solar rays and 
to that of winds. Suppose the wind to carry off the snow as 
fast as it falls, the sun will then have time to change all that 
remains into ice ; in this case, the broad surfaces exposed to 
the south will necessarily be more affected by the action of 
the sun than the narrow surfaces and such as are turned to the 
north ; and this is, in fact, what appears to take place. We 
remarked, while ascending the Jungfrau, that while the ?fii'itli.- 
alope, on which we traveled, was co^e^eA. viSfia. ■«»■» "^a^ 
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eastern, western, and northern sides were clothed with snow, 
and we even remarked numerous furrows of avalanches in it- 
The fact of the highest summit being of snow and not ice, may 
be explained by its narrowness, which presents less scope for 
the action of the solar rays. 

The theory of the canon Rendu seems at first sight more 
conformable to the nature of the phenomenon. This natural- 
ist, in order to account for the ice accumulated on the summit 
of Mont Blanc, supposes that it is the product of the conden- 
sation of the vapours which continually collect round the 
higher peaks of the Alps, and annually deposit upon them a 
layer of ice of greater or less thickness. But if this were the 
case, this ice would be spread equally over all the faces of 
peaks, which is by no means the fact ; we cannot, moreover, 
understand, according to this hypothesis, why the extreme 
summit should be a worse condenser than the rest of the mass. 
Lastly, as I have already shewn in a former article,* the ice 
formed in this manner should have an entirely diiferent tex- 
ture ; it should neither contain air-bubbles, nor be rough on 
the surface, like the ice of glaciers, but should rather have the 
appearance of glazed frost {verglass). 

The bands of ice interposed between the beds of snow, 
examples of which were found in the snow-fields of the gla- 
ciers of Viesch and Aletsch, occur, according to observations 
we have made of late years, nearly every where in the pla- 
teaux of snow. Their formation is analogous to that of the 
ices which cover high summits, and is likewise to be ascribed 
to infiltrated water, since it is the only agent capable of trans- 
forming snow into ice. But if we consider that the quantity 
of water which can result from melting at such aheight (fields 
of snow seldom descend below 10,0#0 feet) must be very in- 
considerable, on account of the great evaporation and the tem- 
peratm-e, which does not often rise above 0° (32" F.), we must 
come to the conclusion, as has been demonstrated by M. Agas- 
siz, that these bands represent the value of the melting iaflu- 
ence of the solar rays, and perhaps also of the rain, on- tie 
surface of the fields of snow, during a given time. 



* See SibJiothi^ue UaiTetMlle 4o Gia^^e, inia, i.i.-s.'i. t;- va (>&kc<^'\M\. 
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In the snow-fields of the glacier of Viesch, to which refer- 
Pence was made in the beginning of this account, the bands of 
\ ice have almost a uniform thickness of a few inches ; it is the 
le with the intervening beds of snow (which are from two ttt 
three feet thick), so that, considering their regularity, we are 
r naturally led to regard them as annual beds. Where the al- 
I ternations arc less regular, they may not improperly be ascribed 
I to the reiterated variations of temperature in one and the same 
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Care must be taken not to confound the phenomenon (rf I 

"Ijands of ice interposed between layers of snow with that! 

of small beds of snow everywhere met with in compact ice, , 

The latter occurrence is owing to other causes, which we wiH I 

explain in another article. 

Seminiscenceg of Werver and Freiberg, and of Malte-Bruth\ 
By Professor Henry Steffens of Serlin.\ 
I. — Webner and Freiberg. 
Our* first impressions of Freiberg wore by no means agree- 
able. The barren hills appeared exceedingly dreary. We saw 
the mine of Himmelfahrt and Abraham on our left, and a bell 
marked at uniform pauses the revolutions of the great hydrau- 
lic wheels of the mines. It seemed as if the spirits of the mines 
already engaged in their mysterious and noisy orgies. 



We became silent as we passed through the 
cessity of our remaining for some time 
^ no means agreeable to us. When, howe^ 
■ inn, and established ourselves in a 
I ,one surrounded by poor and w-cgX- 
Ltisfied feelings were soon blun' 
,, which lay before us — ^the dcacem 
ranean activity which hadexistu'' 
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centunes — excited our curiosity ; and we hastened to make the 
acqiiiiintance of the two most distinguished men of tlie town, 
viz.ofiferjAaKpft«a«« (captain-general of mines) Von Charpen- 
tier, and of Bergrath (councillor of mines) Werner. I was not 
entirely unknown to them, for my little work on mineralogy 
and miner alogical studies had attracted some notice at Frei- 
berg. 

Freiberg had at that time reached the zenith of its celebrity. 
Throughout the whole of Europe Werner was unhesitatingly 
recognised ae the first mineralo^t of the day, nay, as the 
founder and author of the science. No one eould compete with 
him as an oryctognost, and even Linnrous never possessed 
more universal authority iu botany than did Werner in orjc- 
tognosy. In geognosy the Neptunists had obtained a decided 
victory over the Vulcanists, and Hutton's theory was scarcely 
mentioned. Mineralogists streamed to Freiberg from all 
parts of Europe and America. Humboldt, L. V. Bucb, Esmark 
the Norwegian, Elhyar the Spanish Mexican, Andrada the 
Brazilian Portuguese, had been there during the preceding 
six years. In my time, I found still there Mitcbel, an Irish- 
man, who had already obtained in England considerable re- 
putation in his department ; and Jameson, a Scotchman, whose 
services to geognosy had been universally acknowledged since 
his travels in Scotland. Among those who subsequently be- 
came distinguished as celebrated mineralogists, there were 
D'Aubuisson the Frenchman, Mobs, and Herder. Werner 
was then in the prime of life, being nine and fortyyearsof age. 
His appearance was very distinguished, and struck me ex- 
ceedingly at my first interview. He was middle-sized, and 
broad-shouldered ; his round and friendly countenance did 
not at first sight promise much, but, when he began to speak, 
he at onee commanded the most marked attention of every 
one. His eye was full of fire and animation ; his voice, from 
its high tone, was somewhat sharp, but every word was well- 
weighed ; a cautious clearness, and the most marked decision 
in the views he expressed, were apparent in all that he said. 
With all this, however, there was united a goodness which 
u-resistibly won every heart. 
VTerner suffered unintcrrvi^tGl^ ^'co^»-*-^'^Q\'aaK^ i-sm^^-sA^ 



Reminiscences of Wernor and Freiberg. 
and he was anxiously careful about his health. He was very 
warmly clothed ; his stomach was always covered with an 
animal skin, and when he was in pain he added a hot tin 
plate. The climate of Freiberg is severe ; but still I was not 
a little struck, on visiting him in the month of July, to find 
the stove lighted. He was exact even to pedantry. He was 
in the habit of taking with him in his carriage the pupils he 
was particularly fond of, to visit such spots as exhibited any 
remarkable geognoBtical peculiarity ; and on such occasions ho 
fixed with great precision the hour of starting, no one ventur- 
ing to be a moment too soon or too late. If one went too 
early, he not unfrcquently continued his labour, and looked 
attentively first at the individual and then at his watch ; if 
he came too late, if it were but a few minutes, he was placed 
in embarrassment by finding Werner standing waiting on the 
stair, wrapped up, even on pretty warm days, in a greatcoat 
and fur. As it was my good fortune for a long time to ac- 
company him on such expeditions almost every week, I was 
particularly careful to set my watch exactly with his. I was in- 
expressibly attached to that great and remarkable man. I was 
myself not unfrcquently a sufferer from cramp in the stomach, 
but entirely forgot my complaint when the pain was over, and 
never thought of attending to my diet or mode of life. Wer- 
ner, however, was constantly anxious about my health, and 
unceasing in his counsels about the system 1 should adopt. 
From respect to him, I was externally extremely attentive to 
what he said ; but advice in this matter went but a short way 
with me. 

I was present at an occurrence which, on one 4 
placed me and all his pupils in great perplexity. 
collection of precious stones was celebrated, ao^i 
illustrative of crystallization was one of the i 
Europe. At one of the lectures, a tray contfl 
was circulated, and every one, knowing Weraftr''* )t 
endeavoured to move the tray with flic ^.^rr-t ■ 
tion, in order that there might be no di . ■ 
the crystals, no one venturing to toiii.1 ' 
tunately, one of those present inadvertoni ■■ 
whUe it was going round. It was uu:^u\ti\. < 
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thrown together, and it seemed as if they were about to be 
thrown down. It was an anxious moment. It is well known 
how great may be the value of even the smallest specimens, 
and how difficult it is, nay, almost impossible, to gather up all 
the crystals in such a case, when they have been scattered on 
the floor, and have fallen into the openings between the 
boards. Werner became pale, and was silent. The misfor- 
tune did not take place. The students carefully pushed the 
tray to the middle of the table, so that it might be in perfect 
safety ; and we sat waiting anxiously for nearly ten mtnntes 
ere Werner recovered himself so as to be able to say, " Do 
not be offended at my having been so much agitated ; the loss 
which might have happened would have been irreparable." 
He then told us, that some years before, a tray of precious 
Btones had actually been upset in a similar way, and that the 
students had remained to assist in gathering up the small crys- 
tals. It is well known that Werner was the first who proved 
that the sapphire and ruby belong to one genus. " I pos- 
sessed," he said, " a sapphire of three colours, white above, 
ruby red in the middle, and indigo blue below. It was the 
only specimen of the kind in the world. The piece was large, 
and it disappeared on that occasion ; and if you should ever 
see such a specimen, claim it, for it must be the one which 
was stolen from me." The lecture was then abruptly termi- 
nated, and Werner did not entirely recover his composure for 
some days. 

- The chief service rendered by Werner to oryctognosy, was 
his sharp discrimination of the most delicate distinctions. In 
recognising and exhibiting these, his whole demeanour pre- 
sented a combination of earnestness and assured conviction. 
•Every single obscurity annoyed him, and he almost compelled 
his hearers to distinguish, with the greatest possible certainty, 
the most trivial variations in the mixtures of colours occurring 
in minerals. All the characters of minerals were classified 
with the most extreme minuteness ; and every deviation from 
the arrangement so decidedly fixed by him, every case of doubtr 
ftil apprehension vexed, nay, injured him. Although he em- 
^Jo.yed no mathematical formulae for the determination of 

crystals, yet his descriptions were \\i.e tVeaie^^. sai \^'^i^ %iaKk. 
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that had been given previous to the time of Hauy, and were 
rendered so by the simplest means. The crystalline structure 
of minerals was first of all recognised by him ; and the num- 
ber of cleavages and their relative positions, even then con- 
tained the germ of the idea of a certain fundamental form of 
all the varieties of crystallization of individual genera, a view 
which afterwards became so important. 

In oryctognosy Werner could follow every step of his pupils, 
could reprovingly notice any uncertainty and obscurity, and 
afford guidance for the acquiring that precision which was soa 
characteristic of himself. In geognosy, on the other hand, hel 
was obliged to leave his scholars more to themselves. But ' 
whoever, under his instructions, undertook a mountain expe- 
dition, received an extremely minute plan, according to which 
he was to make his observations. Every deviation, even the 
slightest one, from the rules thus laid down, and every neglect 
of any portion of them, was severely blamed. If one wished to 
derive any advantage from his intructions, it was necessary for 
him^togive himself up unconditionally tohismaster; forthe whole 
system was so intimately linked together, and the various ele- 
ments of discrimination in oryctognosy were so closely united 
with the mode of observation in geognosy, that the disturbance 
of any of these rendered all the others uncertain and doubtful. 
I have never, either before or since, known a second individual 
whose personality was locked up' with such decision in it- 
self. It was this, in fact, which produced that unlimited sway 
which Werner exercised in his science, and which only in bis 
later yeai's he saw (doubtless not without grief) gif; 

There are examples enough of the triumphnnt % 
which he not unfrequently dealt with bis o]!,- 
adduce one instance among many. Von I' 
him, and Werner revenged himself I"' ■ 
^is account of the minerals in the H 
-It is well known that Werner wa.s r. 
hence Vienna and its niineralogi(';il 
known to him. Von Boru bad ii> 
lection, which, according to Mm, iii. 
ner proved, in the most decisive manner. ■ 
not contain a single crysoUtc, but tbu.i <t"' 
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in it belonged tu the variety of apatite, termed by himself as- 
paragus stone. After the appearance of his criticism, Von 
Born avoided shewing this tray to mineralogical toui-ists. 

We aJl know that Werner publiiihed but little, but the notes 
of his lectures formed the foundation of many oryctognostical 
manuals which appeared durinjj his time, such as those of 
Wiedemann, Emmerling, Reuss, &c. down to tbat of Breit- 
lianpt. 

I have lieard from his publisher how anxious Werner felt 
during the publication of hia " Theory of Veins,"' a work 
which must be regarded as a model of preciaon of its kind, 
and which is more particularly distinguished by its minute and 
exact distinction of the vein- formations, and of the peculiar 
composition of the various groups of substances occurring in 
veins. The printing lasted for years, and was often interrupted 
for months together, while Werner could not come to a de- 
cision as to the mode of illustrating lus subject. Sheets al- 
ready printed, were, three or four times in succession, cast 
aside, and entirely remodelled. The publisher was in despair. 

As Werner printed little, his reputation was almost entirely 
founded on the complete devotion of his pupils ; and Esmark's 
description of the Hungarian Trachytes, by means of which 
he endeavoured to illustrate the Neptunian origin of pearl- 
stone, obsidian, and even of pumice, proves, in a remarkable 
manner, how completely the master controlled the views of 
his scholars. 

Werner was in every respect a patriotic Saxon, and was 
thoroughly devoted to his sovereign and country. His repu- 
tation in France was great and decided. The leaders of the 
Republic were anxious to distinguish him, and sent him a di- 
ploma as cUoyen. The monarchical, and by nature anxious 
burgher, was placed in great perplexity. He communicated 
the circumstance to bis court, as he himself told me, but I do 
not remember if he obtained permission to accept the honour. 

It b very remarkable how rarely the power exists of trans- 
mitting a true liistorical judgment of a man distinguished at a 
previous period. Few are able to exhibit with clearness at the 

* An cxceiletit tranBlalion, witli ad^lioiiol \iQteB,by Dr Anderat 
ieitij was published in 1809.— Ebw. 
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present moment the condition of science at a. former time ; and 
it is more especially in tlie ease of a science, like natural his- 
tory, which is developed witli rapid strides, and in a few years 
acquires quite a ditferent form, that we almost lose the power of 
estimating properly what is no longer received directly, but is 
obtained indirectly by means of the intermediate lijiks of de- 
velopment. I cannot here enter into a scientific disquisition 
on the services of Werner. Probably most of my readers 
will say that I have dwelt too much on him ; but I must be 
allowed to make this observation, that, notwithstanding his 
errors, Werner probably did more for the establishment of Iiis 
science than Linnaeus accomplished for zoology and botany. 
It is undeniable that less progress had been made in minera^J 
logy, prior to the time of Werner, than in the sciences treated J 
of by Linnceus, previous to him ; and the former found an en- ' 
tirely rough material to work upon, which he left behind him 
in a state of good arrangement, and in many respects clearly 
defined. Even a triumph over him was only possible by means 
of the very arms which he himself had placed in the hands of 
his opponents. 

Werner liad received me with great i'riendship, and I con- 
* tinued to advance in his good graces, although 1 had some- 
times deviated from his views in the work alreadymentioned. 
He knew well how little a well secured structure like that he 
had reared could be aifected or shaken by feeble aod^atract 
sketches of that kind. — Charpentier was Weinet*<Ba 
though the latter occupied himself also with ti 
of mining, yet mineralogy was always his e 
pentier, on the other hand, was, from \ 
kauptmann, and also from his previous ( 

I nations, more particularly a practi* 
this respect are univorsally Ii 
groat and remarkable amalg 
lutd introduced great impro^"' 
-liie mining operations. N( 
nostical investigations, anl 
<of basalt in the great Sch<: 
directed the si>ecial notice < ' 
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it is true, did not appear till some years after I left Freibei^, 
but they were made many yeare before, and his Tiew regard- 
ing that singular phenomenon was then well known. Upon 
the whole, he was no friend to a decided theory which should 
include all geognostical ohservations in one point of yiew, hnt 
held that geogiiostical investigations had not yet reached that 
degree of maturity which authorized us to bring forward such 
R theory. He was inclined to assume the occurrence of great 
expansions of gas in the interior of the earth, and to ascribe 
to these a great influence in the formation of mountain masses ; 
while Werner endeavoured to explain every thing by mecha- 
nical and chemical precipitations, and by mighty floods. Thus 
these two individuals stood as scientific opponents to each 
other ; and probably they only met when on business. Some 
ideas in my little essay coincided with Charpentier's views, 
and met with his approbation, and I received a welcome re- 
ception at his house. His family were much distinguished 
for their talents as well as for their varied acquirements. One 
daughter was married to General Thielemann, one of the brav- 
est and best officers in the Saxon army ; and a second was 
the wife of Doctor Reinhard, who had attracted great notice, 
and was universally respected as a learned theologian, a cele- 
brated onitor, and as the head of the Protestant Church in 
Saxony. I did not make the acquaintance of these merito- 
rious men, but their ladies often visited their parents. A 
third daughter, Caroline, was unmarried, and was distinguished 
for her varied knowledge, her talents, and her matured judg- 
ment ; she was also a skilful pianoforte player. The young- 
est daughter, Julia, beautiful, feminine, and with a melan- 
choly expression, particularly attracted my attention, for she 
was the bride of Hardenberg (Novalb). I was eagerly desi- 
rous of the acquaintance of that remarkable and original poet, 
whose aerial-phantastic nature and powerful lightning-like 
expressions had seized hold of my mind in a wonderful de- 
gree. I had not previously met with a family so ennobled by 
refinement, and in which so much was to be met with that was 
mentally exciting ; and a request to appear amongst them was 
at all times agreeable to ua both, my friend Moller baTtr 
been also a welcome guest at t^ie Vi^^'ViaJiiV twwisiRiu. 
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While our two most important individuals were Cliarpentier 
and Werner, our communication became extended witli the 
most distinguished men of foreign countries, who were attracted 
by the high reputation of the latter. The life at Freiberg had 
now a great charm for me, in consequence of the new world 
which was opened up. We provided ourselves with mining 
dresses, in which we diligently traversed the mines. Werner had 
advised us to begin with the united mine of Himmelfahrt and 
Abraham, because its passages, Sic. were the least complicated. 
We went there twica a week ; and the mining world made a 
great impression on me. These subterranean regions, and 
the deep night which reigned in the shafts and galleries, pre- 
sented to me something irresistibly attractive. It certainly 
cost us no small labour to distinguish the veinous masses, and 
the minerals of which they were composed, in the darkness 
which was so sparingly illuminated by the mining lamps, and 
in the midst of wet and mud. It was still more difficult — nay, it 
appeared at first almost impossible — forus to follow the direc- 
tion of the veins, in which we directed our course by the 
compass, and to leai-n clearly how they crossed one another, 
cut each other at acute angles, or were interrupted by fissures. 
When we descended the perpendicular ladders, when the blue 
of heaven gradually disappeared through the opening ; when 
the great wheel, by means of which the water of the day was 
set in motion, made its revolutions close to us in the narrow 
rocky aperture, and the sound of the bell indicated each turn; 
while around us, on all sides, the drops, quietly murmuring 
unceasingly fell down : — we were at first peculiar^" 
singular and strange feelings. By degrees, wp 
more distant mines of Beschert Gliick, Himme' 
prinz, with their rich ores. A stranger atteu' 
receives, on application, directly from the El 
sion to examine all the mines of the Erzge 
ception of the arsenic and cobalt mines of A 
berg. My fancy was highly excited as I gr 
great extent, and the mighty, far-exten 
tion of the subterranean workings. Ff 
drod vears, the interior of the rocks h 
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all diroctinns, the numerous veins wliich everywhere t 
versed them had been opened up, and not a few of them fiilly 
exhausted. The shafts were sunk perpendicularly, or more 
or less slantingly downwards to points the most different in 
situation. Sidewaj-s from these shafts, the vein-masses had 
been pierced and mined above and below. At certain depths, 
at an equal level, the different mines were united together hy 
galleries running horizontally, which were conducted to the 
surface. Formed with a slight inclination, they serve to carry 
off the water from the mines, to transport the ore by an easier 
route than the shaft, and to introduce a fresh current of air. 
The deeper the gallery-connection, the more advantageoua 
it is. 

I have touched on these welL-known circumstances, because 
they made a deep impression on my imagination. I asked my- 
self the question : When thousands of years shall have passed 
away, what will remain of our times ? AVhat that can be 
compared with the gigantic walls of former races, with the re- 
mains of Cyclopean buildings, with Susa and Palmyra, with 
theruins of Greece andEome, with their roads and aqueducts^ 
Our slightly built towns will scarcely leave a trace behind; 
our palaces will crumble away, our largest manufactories, 
changeable as the si)eculations which called them forth, will 
speedily disappear. Here and there the walls of a church of 
the middle ages may support the tradition of a fine taste in 
architecture ; every thing else produced hy the modem period 
will be swallowed up in the immeasurable raass of wliat has 
been written and printed, nay, will be as dimly perceptible 
from this abyss, as are the sagas and mythological fables from 
mere oral tradition. When, then, a curious traveller shall wan- 
dor through the desert places of formerly flourishing states, 
when an accident of any kind shall open up the entrance to 
of these deeply situated galleries, — when bold men shall 
have courage to penetrate deeper and deeper, when openings 
in different directions shall afford access to a knowledge of the 
connection of these subterranean workings, though they may 
not admit of their being directly followed through all their ra- 
mifications; then will subterranean works be encountered, gi- 
gniitic like the works o? ttie ancventa •, ani'A ^^■^■M«'i.\nM»a nai 
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I if it were by means of this vast series of mining operationa 
alone, that we should leave behind us a monument of stupend- 
ous art, which might be compared with the remains trans- 
mitted to us by periods long gone by. The more I became 
acquainted with the mines of Freiberg, so much the more did 
tlie importance of the whole system become apparent. Min- 
ing had enriched mineralogists with observations of the most 
important kind, while at the same time it was in fact intended 
to exercise a great influence on the interests of the state. The 
miners also did not interest me less, than the volue and finan- 
cial importance of their labours. I visited their huts with 
great interest. They are a good-humoured, peaceable race ; 
but I could find but few traces in them of subterranean ima- 
gination, or any thing at all poetic that might have given a 
higher character to tlieir laborious occupations. Pinching 
poverty and ceaseless anxiety for the immediate future, aU| 
lowed neither pleasure, pain, hope, nor fear, to exhibit its^l] 
in a poetically joyous or sad form. 
I I had a private course of instruction from Kdhler on the ad- 
I ministration of the mining system, and on mining itself, in bo 
far as it was important for my purpose. At my desire he also 
added some historical information respecting the origin and pro- 
gress of the mines, and, in this respect, the organization of the 
Saxon mining system is very remarkable. It was naturally 
and quietly developed, as necessity gradually called it fortbJ 
This was the first time that I had clearly followed out the bis^ 
tory of any particular practical subject ; and this voluntary li- 
mitation to an entirely isolated topic, seemed to me to promise 
unexpected conclusionsastootherbranchesofthe 
of the human species. The result, however, 
mining left a disagreeable, nay, a mournftil 
mind. The mining operations began in tb9 
rumours of the unbounded richness in nal 
ores form the foreground of this history*^ 
which were formed, clothed the waIIr of 
■fissures in rocks. Newer formation- 1' ■ ' 
-and the oftener these formatioiiH wtr' i , 
were of entirely different kinds, the moi i- . 
tracted. Thus, as Werner bcUeyedj'WCTe ' 
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from above in the primitive geognostical period. For the y&M 
part, however, there remained in the BO-called upper-depth 
{pbere tie/e), a small space, which was for a long period empty. 
Chemical changes in the old vein-masses surrounding this space, 
now took place. Crystals projected from the walls into the 
cavity ; new products lined these walb ; various ores and mi- 
nerals were gradually produced there, and it is extremely in- 
teresting to follow out the accumulation of these formations. 
It is not alone in the veins themselves, hut also in separate 
hand-specimens in museums, that we can observe the multifari- 
ous alternations of processes, the direction in which the crys- 
talline precipitates were deposited, and the limitation of the 
varied products. Here shot out the native silver in delicate 
twisted hairs, in a coralliform or dendritic form, or in thick 
compact masses. Here were formed the richest ores, acces- 
sible without much labour to the miner, and which were of 
such a nature as to be won in the fine metallic state by the 
simplest and least expensive processes. This richness of the 
upper depth h^d disappeared. By constantly increasing ex- 
ertions, and always augmenting cost, the less rich and more 
difficultly treated ores were obtained ; and thus labour and 
expense increased with the poverty of the rocks. Then came 
extraordinary expenses, the restitution of this additional out- 
lay, and but little real profit. The extraordinary contribu- 
tions afterwards increased, the restitution became rarer, and 
but few mines produced profit. 1 was interested and grieved 
by seeing how the slightest glimmer of hope was seized in 
every new raining operation, and I do not remember having, 
during my stay, seen such hopes realized. 1 am unacquainted 
with the present condition of the Saxon mines. I believe that 
the rapidlyincreasing manufacturing activity of the Erzgebirge 
must continue more and more to take away, upon the whole, in 
a beneficial way, the hands formerly employed in the much less 
productive mining operations. This continued sinking of the 
mmmg interests, and chieHy of those at Freiberg, produces 
on me an extremely sad impression. I know of no bleaker 
sight than that of the accumulation of the constantly increas- 
ing hills of barren stones round the mouths of the mine^ 
the midst of rubbish. Not otA^ Vave ^a "^"itA^ %J9%.Yi 
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from tlie vicinity of suph hei4)s, but the soil admits of no Bmil- 
ing vegetation, and even the grass is stunted ; the wind 
whistles cheerlessly over the hare lifeless heights, which axe 
extended into long flat surfaces, and which, together with »„ 
few isolated, dreary-looking huts near the shafts, constitui 
the whole landscape. 

But however much I endeavoured to limit myself volun-" 
tarily to empirical clearness in following up a narrower ob- 
ject ; however little of an attractive nature was presented to 
me by the barren scenes I have described, yet all this was but 
the external portion of my being, and a richer life actuated 
rae and was enjoyed by me in all its phases in the midst of 
apparent poverty. Although actually at Freiberg, I lived 
chiefly at Jena ; for. a constant correspondence, especially 
with Schelling, informed me of every thing that took place 
there. The Wernerian geognosy continued to acquire more 
and more importance in my eyes ; these were moments which 
excited me to speculation, and a view was darkly shadowed 
forth which was peculiar to myself, and which made a deeper 
and deeper impression on my mind. 1 could not conceal that 
which filled my soul, and 1 communicated my views confi- 
dentially to Werner. It was natural that one like him, so 
completely shut up within his own views, should not be en- 
tirely pleased with me. He openly expressed his dissatisfac- 
tion, and seemed to hint that in the fuller delineation of his 
doctrine of formations, there was something hidden whi 
cupied his [attention, but which was not yet develop 
relations with bim nevertheless became more intima 
deep respect which penetrated me, the regard fur h 
firmness and decision, the confidence which I shew 
every case, even the hope that his doctrine might rt-c 
me a deep intellectual signification, and should >'i>'. 
important element into the great feruientatinn >il 
should call forth a new element in history, drvH i 
and caused a union between master and SnXwl 
not previously existed. And yet every toudirn 
gradation of expression was disagreeable to hii: 
of no avatltif I ttttempted to make it clear 
the bnmds of hift soientific circle, hu 

vol. xxxu. no. miT. — APttiLl84^. 
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would and must retain their value. He Beemed to see mOfV 
distinctly th&n 1 myself did at that time, that his last expla- 
natory reasons in opposition to my views might not be able to 
stand. He appeared to fear that, proceeding from this dan- 
gerous centre, his whole geognostical doctrine must undergo 
a change, by which its peculiar characters would be destrojed- 
Wemer exercised a most decided influence over his scholars, 
and, all the more distinguished among them at least, seemed 
to expect much from me, and yet to regard me at the same 
time as a foreign, disturbing, alarming element. 

I lived on friendly, nay, on confidential, terms with the 
more distinguished strangers who then resided at Freiberg on 
Werner's account, and more especially with Herder and Von 
Herda, and with the Englishmen, Mitcbel and Jameson. The 
Pole Mielesky.now Berg-HaHptmann in Westphalia, and Count 
Beust, now Oher-Berg-Hnvptmann, although then very young, 
especially the latter, were much with me. 1 was requested 
by them to give lectures on philosophy, and I was glad to 
have an opportunity of speaking of what seemed to me so im- 
portant. Schelling's transcendental idealitmus had just ap- 
peared ; this work, which for its clearness, and for the ingenious 
and gradual development of his method, must ever be regarded 
as an unrivalled master-piece, constantly occupied me. I en- 
dearoured to make clear to myself, as well as to my bearers, 
the relation of the ideal part of philosophy to tlie rea],_the ap- 
parent parallelism of the two, and their higher unity. But 
though I succeeded in attaining clearer views myself, I was 
scarcely able to communicate this perception to my scholars. 
Mielesky had a tutor called Haberle, who accompanied him to 
all the lectures, and he seemed the mtrat interested in my dis- 
quisitions. He afterwards attracted notice as a meteorologist, 
by connecting himself with Howard's doctrine on clouds ; and 
when at Erfurt, he entered into communication with Gbthe. 
But even to him the subjects of my instructions remained en- 
tirely unknown, and I did not win any proselytes to my views. 
Philosophy was too far removed from the other occupations of 
my companions ; and in all Germany, it would have been im- 
possible to find a more unfavourable place, than Fraberg 
f was, forgainingauppottcts. TWii'^T\9;n^'tafteTv,\MiYft^atcaii| 
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were, it is true, curious to learn what German philosophy 
ally meant. I soon saw, however, that my prelections 
quite firuitless, and I resolved to discontinue them, D' 
bnisson did not attend them, and Mohs also, who possessed 
an acute logical mind, and to whom a cleai' perception of a 
subject was every thing, took no part in onr meetings. But 
with him I was intimately connected in the field of minera- 
logy. In geognostieal investigations he was my guide and 
conductor, and I made many excursions in his society. He 
followed entirely the directions given by Werner, and 
tered them entirely, and with greater precision than I did. 



II. — Maite-Bhun. 
Malte-Brun was a student in Copenhagen about the si 
time as myself; we saw each other often, and friendly 
tions existed between as ; a confidential intercourse could not 
however subsist, as such was only possible with me when my 
internal mental tendencies met with some sympathy and en- 
couragement. Malte-Brun had almost a boyish appearance, 
and although, as he himself said, he easily escited confidence, 
yet one easily discovered something changeable and undecided 
in his character. He was strong and feir ; his person was 
somewhat effeminate, and his gait, like his demeanour, some- 
what unsteady ; but, at the same time, he was extremely ac- 
tive and restless, without being violent. He had tlie reputa- 
tion of possessing good school acquirements, and the desire of 
making himself speedily, and in the easiest way, remarkable, 
was his leading propensity. Thus, soon after his examinations, 
he became a political writ», vbA att^ed as such a certain 
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became so precarious, that it was thought necessary for 
to fly to Sweden, and his friends took it into consideral 
how his escape should be managed. Malte-Brun's person) 
timidity was well known, and one of those who took part iH> 
the deliberation having thought it necessary that he should 
be provided with loaded pistols, another of them, Rahbek, 
exclaimed, " Would you put arms into the hands of his eat 
miea !" 

I met Malte-Brun at Leipsic in 1799. He had now, 
Heiherg* had previously done, left his country for ever, 
order to push his fortune in Paris. He possessed the power 
of easily obtaining the command of foreign modem languages 
for conversation or writing. The young man sighed after his 
native country, but prophesied the overthrow of the govern- 
ment, and a speedy deliverance. As be was then dis- 
posed, he only wanted some one to direct him, who should 
be upright and bold, for his inclinations were entirely ruled 
by the opinions that prevailed around him. A few years 
afterwards his celebrity became known to us from Paris. 
He was the original founder of universal and scientific geo- 
graphy in France ; he was the first to supply a national 
deficiency in that country ; and not there alone, for he treated 
his science in a freer, clearer, and more comprehensive man- 
ner than it had ever been discussed in England or Germany. 
As Humboldt founded the new science of physical geography, 
so Malte-Bnin was the first who employed it, though not to 
the full extent necessary, in general geography. There was 
an emulation in France to out-bid for foreigners whose merits 
were acknowledged. It succeeded in this case ; geographical 
societies were everywhere formed, and Malte-Brun was long 
the recognised centre of these undertakings. But his early 
developed political tendency was not at rest ; he sold himself 
to Napoleon, and took an active part in the Journal des Debala, 
which for some time was called the Journal de ^Empire. 
When Blucher retreated after the battle of Epemay, in order 
to concenti-ate his forces, this journal was puhli^ed at Nfipo- 



• Heiberg' was orifpnEilly a violent demoeratic writer at Copenliagen, and 
was ttftenvards employed by TallcT(Mi4.— 'E.B\^. 
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Icon's head-quarters. The articles there printed, which an- 
nounced that the battles of Brienne and Epemay were victo- 
ries obtained hy the French, and that the army of Blucher 
[ been completely broken up, were, as was con6dently as- 
serted, the compositions of Malte-Bmn. When I beard this 
at the head-quarters of Blucher, recollections of the early days 
I had spent at Copenhagen recurred to my mind with renewed 
freshness ; and it was singular to reflect how Malte-Brun and 
myself were now engaged on opposite sides in the mighty 
warfare of foreign nations. 

I afterwards met Malte-Brun in Paris, in the district inha- 
bited by men of letters, in the Jtue Si Jacques, and he still 
had his boyish appearance, but now wore a white cockade. 
He lived very respectably ; aud his little wife, a native of Laon, 
was an interesting, pleasing person. I do not remember Vt 
they had been long married, but they were very affectionate to- 
each other. The following day be gave a splendid dejeuner, at 
which there were several scientific men, and among others 
Cuvier, whom I bad already visited ; Humboldt had sent an 
apology. He was unfeignodly happy to see me after so long 
a separation, and expressed himself ireely regarding his posi- 
tion. He would not admit that he had accompanied the im< 
perial head-quarters, although I beard the report confirmed 
by several scientific men. I soon remarked that he had la- 
vished on this breakfast a large portion of the sum which lie 
had at bis command. It was evident that his circumstances 
were extremely straitened, and at la.st he made no concoal- 
mcnt of it. " Brun,'' I said, " it must bo disagreeable to 
change your political opinions so frequent'- "' Dcn-^ 

mark as a democrat, nay, almost a dema) 
come the political servant of Napoleon [ 
cockade ; and though the protccrinn, i 
with which the conquerors of Fr^i' 
nue, yet, in &few years, the oo'n 
mighty kingdom, and, feelint: ■ 
forced upon it, will suppbint m 
to wear a cockade of a iliflViLn 
which, I think, you have aduplc i 
It is doubtful if you will be alile t< < 
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therefore leave Paris, and at Bonn, where a new university i^ '' 
being formed, ! do not donbt that your fame will secure you 
an honourable situation. You can make your own demands, 
and sueh a place would be secured to you for your whole life. 
You ivill then be removed from all uncertainties in your future 
existence, and from all politics ; living in the vicinity of France, 
you may devote yourself entirely to your science.'' I was e 
titled at that time to persuade hint to take such a step, for fi 

reputation as the first in his department in Europe, v 

decided, that, if I had but hinted to Hardennerg that hb ser- 
vices could be obtained, an offer would undoubtedly have been 
made to him. " My friend," he replied, " it is true that n 
position here is by no means a certain one ; at present it is 4 
straitened one, and my immediate future prospects are doubt 
ful, but you err when you believe that this causes me mu<^ 
uneasiness. When one has money enough, there is no place 
where one can live more agreeably than in Paris, and also no 
place where one can live less disagreeably with little money. 
I have no children, and love my wife, who has not been spoil- 
ed ; actual want is still remote, and when affairs are somewhat 
brought into order, and peace returns, my position will at all 
events be improved. I know the Parisian public, and can live 
independently as a writer. But I shall never quit Paris, and 
shall never take my young wife to a strange country ; I can live 
no where but in Paris, the atmosphere of this town is to me the 
breath of life, and I should die in any other place ; conve- 
niences and pleasures are no where to be met with as they are 
here, whether one be rich or poor." He could not express 
himself sufficiently strongly on the necessity of living in Paris 
alone. During this period of narrow circumstances I foanA 
him but rarely at home, but we made appointments in 1 
gardens of the Tuileries, in the Champs Elysees, and at v*^ 
rious cafes, and he and his wife seemed always free from care 
and happy. The Journal des Debats probably did not appear 
at that time, but he published for a short period a journal 
whose title I have forgotten ; I made use of it in order to ii 
troduce some essays, translated by him into French, intend* 
to inform the French of their position in regard to the v 
rkms armies. They must tave sfteTO.ei\oQ\Km^wca)oiiSa 'S 
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state of thiDgs which then provailed, and, uuidst tho 
fusion which existed, they were probably scarcely read, 
certainly not attended to. 

Malte-Brun deserted bis Emperor, in such nn incompro-' 
hensible manner, that it may well be supposed his want of 
feeling was very dUtostetul to me, and was disgusting to a 
man of such determined principles as Heiberg. The Utter 
hated such weak characters, and Malte-Brun scorned to few; 
his countryman, so that they never saw each other. 

Some years after the war, I saw mentioned in one tif the' 
French newspapers, that Malte-Brun had opened a salon whioh 
was much frequented. He died during the Rostoration." 



Notice of Pro/esgor Steffena' Geological Writing*. 

The author of the preceding paper, Professor Steffens, is' j 
one of the most remai'kable men of tlie present day, for the' 
diversity and accuracy of bis acquirements, the multifarioua- 
ness and brilliancy of bis writings, and tho singularly varied 
events of bis personal history. He bas distinguished himself 
as a naturalist, a tbeologian, a moral philosopher, a novelist, 
an orator, and a soldier. At present wo propose giving a 
short sketch of his contributions to geology, which we borrow 
from Hoffmann's Hinierlaesette Werke. 

Altbougb Steffens did not receive all his geological instruc- 
tion in the school of Freiberg.t yet be attached bimsalf with 
peculiar zeal to the views there promulgated, and endeavoured 
to impart to tbem a higher philosophical meaning, by attempt- 
ing to prove the internal connection of many of the pheno- 
mena of the formation of tlie earth's crust. The natp"'' 
philosophical school, which was in the course of being fi 
the early period of bis career, and of which Schel' 
regarded as the first representative, endeavoui 

• M;>lte-Braa diod Buddenlj lU Fuia in 1836. in Uie 
OS SecnHarr of tbe Ovograpliical Society. His wldown 
tion froiti tlie Joamat dtt DAali. — EDIT. 

t Before gMDg to Freiberg he pabliorbed his eM« 
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great many natural phenomena, by the idea of their 
placed in a necessary contrast to others, a contrast with whieh 
the phenomena of polarity, observed in so many natural ob- 
jects, might be compared. Steffens was the first, nay, the 
only one, who attempted, and that in a most able manner, to 
apply to geology this mode of investigation, to which we are 
indebted for numerous additions to our knowledge of the na- 
tural sdences. At that period he wrote a work, which was 
received with the most lively interest by his contemporaries, 
and was entitled, Contributions to the Natural History of the 
Interior of the Earth {Beilrage :ur innern Nnlur^egehichte der 
Erde, Freiberg, 1801). This hook contains many attractive 
delineations, is filled witli a rich collection of geological views, 
and is altogether most remarkable for the time at which it 
was written. He regarded the alkalies and earths as metallic 
oxides (as had previously been supposed by Lavoisier and 
Bergrannn) ; and his account is peculiarly animated of the 
great contrast, which he himself first pointed out, between the 
siliceous and calcareous series of the newer formations of the 
crust of the globe, by means of which all rocks of the Neptu- 
nian origin can be arranged under two principal groups. He 
directed attention to the remarkable fact, that, of the higher 
extinct organisms, stratified rocks belonguig to the siliceous 
series contain chiefly remains of plants, the largest accumula- 
tions of which present themselves in the rocks of the coal for- 
mation, and hence he concluded that the development of such 
organisms was necessary for the formation of the coal itself. 
In the rocks of the calcareous series, on the other band, there 
is the same predominance of animal remains ; tt is there that 
the coral rocks and beds of shells are found, which seem 
to require for their formation the existence of a consider- 
able quantity of lime in the surrounding medium. Beds of 
coal in limestone rocks were at that time quite unknown, and 
are even'yet a rare and inconsiderable phenomenon. Stefiens 
therefore concluded that the origin and further development 
of nitrogen was connected ii[ith the appearance of lime, 
hence considered that the great contrast which was expressed 
in the higher organisms, by the simultaneous advancing ; 
veloptOQai of tlic anvma\ auA segssttioVia Viffl.%ifira«,V»i.' 
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■first established in a more imperfect and lower grade at tbe 
appeiirance of the calcareous and siliceous series in the forma- 
tion of the crust of the earth. We now know that this can be 
explained in a much simpler and more natural manner, byllie 
consideration, that the strata of the siliceous and argillaceous 
series of the newer formations of the earth were always formed 
under circiimstanees of disturbance, inasmnch as the snrface of 
the earlier continents was at such periods broken up and the 
plants stripped off, which latter formed, as they do on the coii- 

►tinents of the present day, by much the prevailing mass of 
bodies of higher organization. The rocks of the calcareous 
series, on the other hand, were deposited slowly and traii- 
qailly under a great ocean, and it is in the bosom of the deep 
that by much the largest quantity and the most varied kinds 
_ of animal beings are still produced. It does not, howeveir, 
^Remain the less an essential and valunhle service rendered 
Hto geology by Steffens, that be was the first to point out with 
Biexactness, and to illustrate this contrast ; and it is to the !i,p~ 
Hpearance of this essay in a great measure, that we are to ascribe 
^Fthe greatly augmented interest evinced at the time in the pro- 
gress of our science. 

This is the most important of tbe works by Steffens devoted 
to Geognosy. He published a continuation of it at Hamburg 
in 1810, entitled, Oeognottiach-geologiscke .^^u/iffl/je, which con- 
tains a variety of important observations. He there gives a 
lively and original account of the phenomena of the coal for- 
mation, in which be explains the innumerable, often a hun- 
dred times recurring, parallel beds of coal, by the probably ' 
different nature of the climate of the earth at earli"' 
regarding them as the products of an. aiternatior 
summers, and winters abounding in floods, Th- 
includes some very curious observations on geoE 
mena occurring in the grent plain of Northern ' 
two remarkable projecting gypsum hills of Ii 
geberg, whose age ho endeavoured to dctennt 
were not more minutely investigated until lou" 

* SteHenB pnbliHliodB worknn Minnrnlcigy, mtilhil' 
toffmme" 3 vols. Hnlle, IHI I'lft— ^5»it. 
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AnaoQg the gubscq^uent scattered writings of StefTeas there are 
alsp some geological eissays, and there is one that I must spe- 
cify,* in wliich he proves, in a very convincing way, that the 
de ep hollow of the Hirschberger and Warmhruoner valley, on 
tb e north side of the Riescngebirge, and which is surrounded 
by- high mountains, owes its origin to a great breaking up of a 
proviously exiating^eonnection, and in fact to a great sinking.^ 

A'oie an/i Tabular Statement o/poodi exported via DeiAi aerois 
thf North Weit Frontier of India to Cabool.from May 1838 
to 30lA Arril 1841. 

The annexed stjitement will shew the enormous increase 
VFhich has taken place in the export trade to Cabool daring 
the past year, aggregating on the three descriptions of pro- 
duce, no less than 38,08,873 rupees as compared with the pre- 
ceding year. 

Of the three denominations of exports, one only, being 
country produce, is prepared from official records (chokie re- 
nters). No account being taken at the customs' chokies of 
free goods, I have been obliged to refer to the merchants 
themselves for information as regards them, and they have 
obligingly allowed me access to their ledgers, from whence 
the amount of exports under the heads of ' British manufac- 
tures and Productions,' and Sea Importations, has been ascer- 
tained, not in exact details, but sufficiently accurate to meet 
the object in view. 

1 may as well mention, that previous to the occupation of 
AfFghanistan by our troops in 1838-39, the exports from these 
provinces were trifling to a degree, the returns for the imports 
being for the most part sent back in specie. Within the last 
year or two, however, the demand for our exports has so 
greatly increased, that instead of taking back specie, Hoondies 
to a very large amount are sent to Dehli from Cabool, to 

■ gee SteSeDB' ScAri/Um, alt viidneu. 1821, Vol. i. p. 100. 
t >lan; geological disquisitions are contained ia Steflens' "Anthropeh- 
iiU," published at Breslau in 1823, in 2 vols. The first half of the lat vol. b 
occupied with vhat he lextaa " Gtologitc/ie A-nthrepologic." "Site second part 
of ilia " PoUmiichc BliitleT," po.Wia\ieiat'Biea\i«i\Tv\Wte,"-aBBSai3i.j %B\«tAd. 
10 diBCusdonB on the twenl. Bi^St^** *^^ GwAdH-— "EiO-w. 
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meet the deficit caused by the excess of exports from these % 
provinces, over the imports from Affghanistan. Some time last j 
year, one merchant sent us a single remittance, Hoondios oal 
Delhi from Cabool for no less a sum than forty thousand ni- 1 
pees, to be invested in the purchase of British goods. I 

Formerly the whole of the Export trade with Cabool, was J 
carried on by the fmit merchants, who merely took back a' 1 
small portion of their returns in British manufactures. There I 
are now several highly respectable merchants wholly uncon- | 
nected with these traders, who confine their operations to ex- | 
porting from our provinces goods for which, at present, they J 
are unable to find a return in kind. 1 

As it shews how anxious they are to establish a return trade, J 
I will mention, that more than one instance has been re- 1 
ported to me of Russian goods (principaUy hardware and spn- 1 
rious gold tissue) having been brought across my frontier j 
line, the packages having Moscow marked on them ; these I 
goods were, however, of so inferior a description, as to be re- j 
jected by the natives whenever offered for sale. Indeed the ] 
cutlery was inferior to that made at Monghyr and in the Delhi -J 
Bazaar. 1 

In reply to your second question, as to whether I can do I 
nothing to help the Cabool merchants, I can only state, that 1 
I have done, and am doing, all in my power to encourage this 1 
enterprising and deserving class of men, in every fray pos- q 
sible. 1 

In the mean time, I vrould suggest that the first object of 

Government should be to open the route fortrade, through 

the Khyfaer Pass, by obtiuning frtun tl 

some modification of their prennt I 

press so hard on the merchant as \a i 

the circuitous route now taki-n, wli'-r 
qDTijii no -aiuMopuaQ [[iii i>{t r" ' 

waving of the earth ; but a trei i 

to the East, was imparted to evur 

to the barometer (and I fortun 

on the day of the 23d), I fouml 

and immediately marked it ••■. 
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i^oticeii of Earlkijuake Shocks felt in Great Brilt 

ciaUy in Scotland, with inferences sui^gegted bi/ these no(ices< 
to the causes of the Shocks. By David Milnb, Esq:, F.B-S.E. 
M.W.S., F.G.S., &c. Communicivted by tlie Author. 

(Continued from pnge 12? of No. Ixiii.) 
In the immediately preceding number, an account 
given of the effects and impressions produced in the village' 
Comrie, by the shock of 23d October 1839 — the severest, iin- 
qnestionably, of any which, within the memory of the oldest 
inhabitants, had been felt there. In the present number it is 
Intended to describe the effects and impressions produced by 
the same shock, in localities more distant than Comrie, from 
the apparent focus of violence. This detail is excusable, con- 
sidering the singular, and, in this country, unexampled severity 
of the shock — the extent of country over wliich it was felt — 
the importance of determining the point from which all the 
Strathearn shocks emanate — and the value of many of the 
circumstances observed, indicating, as they do, the nature and 
progress of the shock. 

The accounts received from diiferent parts of the country 
will be submitted in the following order : — First, There will 
be given those which relate to the glen or valley of Strathearn ; 
and, second. There will be given those which relate to more 
distant parts of the country. ^^m 

I. — Accounts frou Stsatrearx. ^^M 

Tullybanocher, about half a mile west of Comrie, — Mr 
M'lsaac writes : — " On Wednesday 23d, at 10'' 15' p.m., we had 
the most alarming earthquake that has been felt in this place, 
and which was followed in rapid succession by other ten — ^the 
la.it of which was at a little past 12 o'clock. We had the first 
se ven of these in the short space of 20'. I felt all the shocks 



• See SteffenK' Schnftm,alt luiciiwu. 1821. Vol. i. p. I'JO. 

t Many gi'ologiciJ disquisitions are contained in Steffens' " Anlhropolj' 

i," publislied at Breslao in 1833, in 2 vols. TIih first lialf of the tst vol, is 

occnpied with what lie tcims " GtdogiiBhi Aalhropohgii:." The eecond part 

of his ■' PoUmische BWt'tT," pa.b^B^ieiat.'BxefiXau.mWia&.SaBDSitA-j «d!rR«.\R>4. 
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Notice! 1^ Earthquake Shocktfelt in Great Britain, ^c. !)63fl 
folly double the time of the concussion. The noise is 1 ik^J 
what one hears when standing under an arch, and a he avyl 
Carriage passing rapidly over. The river Earn runs clos(^ byT 
toy house, and did not rise on the 23d October as at other 
times, although it had rained for two days and two nights pre- 
viously. The weather was thick and warm, with some /lifS- 
eulty of breathing. I have felt many earthquakes before thia 
year; I heard many of them from 1795 to 1799, and they 
were generally in the harvest time. I felt a very violent one 
in September 1801. I do not think there was any difference 
jn their character, from those we had lately. But none were 
so violent as that on 23d October, and tliere have no(. been 
in a.ny one year so many of tliem as in this year. All of them 
proceeded from the same quarter. In regard to my f.tacks, 
they were all standing right at nightfall of the 23d, and next 
morning one was found overturned, lying to the W.S.W., and ■ 
another almost over, in the same direction. Othens were j 
swung about on the props, and leaning in the same direction, [ 
and had all to be taken down. The stacks were of ofLts, and 1 
Standing on level ground, and properly propped witjj propa 1 
lOj feet long. At the bottom the stacks were lOj fe«t wide. I 
and were 14 feet high." 

Larcers House, 2 miles east of Comrie. — Mr Wil liamsonj i 
who was staying there at the time, writes : — " Nothi)ag parti- 1 
eular occurred between the 12th October and the nif^ht of the 1 
23d, except that every day up to that date, more oi' less rain 
had fallen. The clouds were black and heavy, the mist hung 
upon the hills, and the atmosphere motionless. At 15 minutes 
past 10 o'clock in the evening, without any previous warning, 
a loud and terrific explosion struck the ear, and instantly fol- 
lowed the shock, appearing to the sense as if a blow had been 
given to every piece of furniture in the room, and the earth 
for a few seconds was thrown into violent agitation. I did 
not experience in this, or any of those previous shocks, any 
waving of the earth ; but a tremulous motion, passing along 
to the East, was imparted to every object I immediately ran 
to the barometer (and I fortunately had set it at 12 o'clock 
on the day of the 23d), I found it had fallen nearly an inch ; 
and immediately marked it agaan, stftudin^ o.t 2^-? 



r 

r 



I 



364 Mr D. Mihe en Earthquake Skocktfelt in Great Britain, 
tire^'I to niy room. Thirty minutes had now pasBed, when 
we trere &11 alarmed by another loud explosion, and the same 
trenialous motion followed, but not so severe. I immediately 
wenit to the barometer, and examined it minutely. I found 
the loiercury which I had left presenting a convex surface, 
»on) evidently concave, and tending downwards, but no fur- 
ther depression took place. I examined the barometer every 
half horn- until 2 o'clock in the morning, when it presented a 
convex surface; and by 10 the next morning, it had risen 
nearly half an inch. The effect in the atmosphere was very 
remarkable, after thefii'St shock. The atmosphere, as I have 
mentioned, was motionless; but before 11 o'clock it blew a 
gale from the east, — in a direct opposite course from which 
the rejTOrt and the shock came ; by 1 o'clock it was again n 
dead ciJm. Having obse^^'ed this on the day of the 12th, I 
was particular in making this observation on the night of the 
23d. This gale was also accompanied with rain. The ther- 
momet<tr stood the whole night at 52", and no change ap- 
peared to take place in the temperature until next morning, 
when it, began to rise, I must remark what appeared most 
extraorcUnary on the night of the 23d, was those repeated 
explodoiis which were not accompanied with any tremulous 
motion. I counted twelve or fifteen that night, but I under- 
stood the next morning that twenty had been heard. Those 
explosion.-; I can compare to nothing but a aix-pounder fired 
in a coal-pit, the report appearing as if muffled, and some- 
times as if it was discharged in the open air. The excite- 
ment of this phenomenon led me the next day (the 24th) to 
examine the house, the stables, and farm-offices, as I under- 
stood that much damage had been done. I found at the farm- 
offices laiTge quantities of slates had fallen ofT, and I observed 
there wati three times the quantity lying on the west than on 
the east slide, and this was also the case at the stables. I also 
found that the chimney-tops and high objects that had been 
moved from the perpendicular, inclined to the west." 

Clathick, 3 miles east of Comrie. — Mr Colqnhoun, who was 
at home when the shock occurred, ■writes that it was felt by 
him " about 10'' 10' p.m. I happened to be in myroom on the 
seconO. floor, and was standing. The effect on me was as if 
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the room was fulling, and the walls on each side of the room 
closing together upon me. The floor seemed to rise up under 
my feet. The report was exactly like the nearest and loudest 
peal of thunder, only instead of heing over head, it seemed to 
liae up immediately under the house. The ladies, Mrs C. and 
her sister, were in one room ; the latter was woke from sleep. 
They were both so shocked and alarmed, that they could not 
explain their feelings. In all our house, the floors were 
covered with little bits of plaster from the ceilings, which fell 
just like a light shower of snow. A wall of the stable, whiofc. 
runs E. and W,, was cracked from top to bottom, and several] 
of the lath and plaster partitions had rents made in them. la 
the drawing-room, an iron plate at the back of tlie grate fell 
into the grate towards the west. A great deal of soot and mor- 
tar came down several chimneys. About 15 to 20 roods of dry 
stone dykes, previously in a sound condition, were partly 
thro^vn down, partly loosened by the shock, on the hill as well 
.»s on level ground. These were quite entire at dusk the same 
livening. In a farm-house here, two large stone-tiles were 

isened and came down two separate chimneys with great 
force. The east gable of a farm-house, which runs N. and 
S,, Lad a rent made in it. In one cottage a mile from this, 
the interior partition wall dividing two houses fell down. 

" A second shock was felt about half an hour after the first ; 
report not near so loud, but shaking of the houses consider- 
able, and a rushing sound as if dying away to the south-east- 
ward. The rain had fallen incessantly for two whole days 

id two nights, the atmosphere being on Monday morning, 
31st, so close and heavy, that I told several people we should 
certainly have a shock of earthquake. The rain began that 
night, atmosphere continuing close and oppressive, so that 
even the working people felt it so, till the evening of the 
34th, when the rain abated. 

" The physical effects were most singular, but somewhat si- 
milar on most inmates of the house. The shocks which suc- 
ceeded the first, produced a feeling of sickness, like that felt 
before fainting. It was almost impossible to rally one's spirits, 
in order to prevent others from being alarmed. Even the 
i«rorkmen and farmers were completely awe-struck, and could 
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866 Mr D. Milne on Earthquake Skoekt/elt in Great Britain, 
my little till it was over. A mtud-serrant in the house 
fainted and became hysterical, and even per»>n9 of stronger 
nerves felt very nearly as much depressed." 

Monivaird Mange, about 4 miles E. by S. of Comrie. — " Part 
of a cbimney-top of a house at the soutb-west end of M<»iivaird 
Loch was thrown down. The chimney-top runs nearly be- 
tween south-west and north-east, and the stones fell towards 
the soulk-eail. Two chimney tops of a lodge on the road- 
side, about a mile to the eastward of Monivaird Church, were 
partially shifted from their position. This house stands nearly 
east and west — the chimney-tops, of course, run nem-Iy south 
and north — the stones (all hewn and firmly put together) 
were shifted towards the easl or south-east, and as regularly, 
I am informed, as if a mason had laid them in their positions ; 
one chimney-top corresponded so exactly with the other, A 
house at Greenend, on the Turret, und at the north-east side 
of Monivaird parisii, suffered very much. The house runs 
from north-west to south-east. An inuer wall or partition 
was thrown very much off the perpendicular, nearly twelve 
inches at the top, and it inclined towards tlie aoutli^asl; pieces 
of wood, &c. were thrown down from this partition wall, and 
fell inclining in like manner to the south-east. The east gable 
was also thrown considerably off the perpendicular, and inclines 
to the south-east. This is an old and elay-built house. At 
the Manse of Monivaird the shock was not preceded by any 
sound, it appeared to strike, with the force of some immense 
object, the house on the west side ; it shook the body of the 
house from the top to the foundation tor two or three seconds, 
then seemed to retire eastward, or rather to the south-east, 
and a loud roar, like that of the blast-furnaces in a large iron- 
work, was heard for about ten or twelve seconds, gradually 
departing eastward, and dying in the distance. I was not 
sensible of any heaving or undulating motion ; but different 
individuals have mentioned to me that they felt the ground 
heaving below them, the earth or floor first rising on the east 
side and sinking a little on the west, and then immediately 
rising on the west side and sinking on the east. Persons have 
also told me that they observed the walls or partitions of their 
houses shaken, audfirsl mcUaing westwai-d and then iacUniog 
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■gain to the eastward. My own feeling was, that an immem 
Itody struck the floor under my feet, as welt as the other pot 
of the house, with great viohjnce." 

Mamie, about ten miles north-east of Coinrie. — Mr Laurie 
writes ; — " On the 23d, at 13 minutes past 10 in the evening, 
we heard the well-known sound again approaching, Wlien it 
had continued a few seconds, we felt one or more abrupt con- 
cussions, similar to that of the 14th, but more severe ; this was 
followed by a violent tremor which lasted a good many seconds. 
The concussion already described formed, in both cases, the 
commencement of the earthquake, if we except the mere 
sound ; after the concussion, followed a general shuddering of 
the groimd where we stood or sat. The shocks of the 14th 
and 23d were preceded, accompanied, and followed by a sub- 
terranean noise. The quantity of rain that fell in October 
this year, was very great. T)ie shock of the earthquake af- 
fected the nerves disagreeably, and left a painful impression. 
It reminds me vividly of the shock from an electric machinei.^ 
you wish to experience it, but having once done so, you nevMB 
wish it repeated." .S 

fi/ai>»io/-e,aboutten miles north-eastofComrie. — MrBuchao, 
an intelligent fanner there, relates; — "I was in bed at the time. 
Of the sound that preceded, I had no consciousness. I felt 
confused, and had a strong presentiment of some approaching 
danger. In this state, which was but for a few seconds, I felt 
as if some one had taken hold of my body and given it a vio- 
lent shake, which added greatly to the confused and nnplea- 
sant sensations 1 had before. This motion or shake, again, 
was followed at the distance of about two seconds of time by 
a sudden and fearful lieave upwards, with great unsteadiness 
or quavering motion, and immediately an equally sudden mo- 
tion downwards, when all appeared to rest as before. Thi 
force by which the upward movement of the earth was 
Bioned, which appeared tremendously great, did not a| 
me to act exactly perpendicularly, but rather in a 
direction, as if something had been forcing a pui 
below the surface of the ground, from wt'St to eas 
with great rapidity, for the bed on which I l»i 
and west, and tlie neat end was raised 7ir«/, ood 
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falling baclt again when tlie opposite end was elevated. I only 
state the idea I had of it at the time, but must confess that 
my sensations and feelings were so strangely agitated, that I 
could not attend to the difFerent particulars accompanying it. 
Yon will observe I consider this last shock of earthquake as 
double ; first the tremulous motion or jumble, and then the 
angulai- roll or jolt upwards. The interval between the two 
appeared to be about two seconds. The sound that preceded 
the shock, although likely from below the surface of the ground, 
yet appeared to me to be above it in the second instance, and 
in the first to be high in the air. I have thus stated simply 
my ideas and feelings of these visitations of earthquake, as I 
heard and felt them. It will be the province of wiser men to 
unfold their nature and tell us their cause." 

Foulis Manse, about ten miles north-east of Comrie. — The 
Rev. Mr Maxton writes : — " The concussion remained percep- 
tible about four seconds. It was an undulation or movement of 
the ground, whereby objects on it were lifted up and let down 
again. I was in bed when T felt the concussion, in which I 
was sensible of three oscillations, which may be described in 
the following 
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Suppose a fi to be the surface, c to be the spot where I felt 
the concussion moving from north-west ; at c, I was lifted up 
to rf; I was then let down again to e, and then lifted up to/ 
Objects rocked like a cradle, or a boat lifted up by a wave. 
The shock was stronger in the first oscillation than in any of 
the rest. The shock, from the noise which accompanied it, 
appeared to come from the north-west, and to proceed in the 
direction of south-east. There was a noise which preceded, 
and another which accompanied, the concussion, and the inter- 
val between them was about 4". The noise remained percept- 
ible about 3". The noise which preceded the concussion was 
hard and rattling, as if the stones of a wall ov dyke had been 
falling down. The noise which accompanied it was hollow 
and rumbling, like distant thunder, and by some it was mia- 
taken for it. The former appeared to be in the air, the latter 
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in the earth. Both of them came from the nortli and died 
away in the south, and, althougli different in sound, were 
equally loud. The concussion was felt more in the upper 
parts of houses than in lower parts. The appearance of the 
atmosphere, at the time of a &hock, is sometimes calm and 
dense, but often boisterous rainy weather precedes or foUowB 
after an earthquake." 

From Crieff', about six miles east of Comrie, several reports 
were received, from which the following extracts are made :— 

(1.) Dr Murray Porteous, M.D , states: — " At 10'' 15' i-.K., 
we had the most severe shock within the memory of man ; and 
20' afterwards, another shock, very severe, hut not nearly 
so severe as the one preceding. Hach shock uf earth<juaka 
consisted of two concussions, with a heave in the interval be- 
tween the concussions, and noise both before and after the 
concussions, and very loud between them. Kacb concussion 
was therefore but momentary, though altogether the shoclc 
would last &om 14 to 15 seconds. The concussion was the 
same as that produced by the fall of some large and heavy 
jiiece of furniture. Immediately after the first concussion, the 
bouse appeared to be lifted up and carried forwards^ the i«e#- 
tem end being highest. It then fell back, and went into its 
proper position, when it formed the second concussion. Many 
walls were rent, but no mortar-built walls were thrown down ; 
dry stone-dykes were. Houses were so shaken and distorted, 
that the doors could not he shut, without the aid of a car- 
penter. Of the two concussions, the first was always the 
strongest. To almost every person east of Comrie, the shock 
and sound appeared to come from the west or north-west, and 
to pass to the east or south-east. To those west of Comrie, 
the sound and shock appeared to come from the east. I have 
seen a very few at CriefF, who fancied the shock to come from 
the north-east. I have seen no one, except one man. who can 
say that one part of a house was first struck ■other. 

This man's house is situated on the hitl-sid 
derable elevation above the low ground, 
rattle in one end of the house, before it 
things in the east end. But though no 
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part of a house was first struck, to myself and others the n^etl 
end or side was first heaved up, or the only part heaved up, I 
was, during one of the shocks, sitting in a, chair with its hack 
to the west. When the shock took place, I felt as if one had 
talcen the chair by the back, and tried by a jerk to empty ine 
out of it. I seized by its arms to hold on. The same hap- 
pened to others. On another occasion, I observed a chest of 
drawers, which stands against a partition -wall running north 
and south, to move ea»twardirom the partition, and then regain 
its position with a crash. Some stacks of corn near Criett' 
were turned round from the west several feet, so that that part 
of the stack which faced the west now faces the north, and the 
props of the stack are twisted round its outside. This would 
be explained by the props not being applied so as to bear upon 
the centre of the stack, so that when the shock came, it struck 
the props' ends on the gi-ound ; they communicated this shock 
to the stacks, and caused them to turn as on a pivot. This 
turning of the stacks happened on the night of the 23d- On 
the same night, several of my friends, who were standing at 
the time, on feeling the west side of the house moving up- 
wards, Eta^ered first eaglivarda, catching at the iiimiture, 
and then wetltvardg, as the house subsided. This was on the 
low ground near Crieff, where the shock was very severe, 
MuRj gab/e-H'allsha.ve been rent, but I have heard of no side- 
walls being so in this quarter. Of the gables of those houses 
which stand by themselves E. and W,, as far as I have heard 
or seen, it is always the eastern gable which is by far the most 
damaged. This applies only to all east of Comrie. In some 
houses, the eastern gable is entirely separated from the side- 
walls of the house. No trees or tall objects were thrown off 
the perpendicular in this quarter. During a shock, I observed 
a table-cloth wave eastward. Some doors were also thrown 
open ; they opened westmard, as they could open in no other 
way, A noise preceded, accompanied, and followed the con- 
cussions. It preceded the first concussion of each shock by 
about 3 seconds, and continued about as long after the second 
concussion. During the great earthquake, the noise conti- 
nued about 15 seconds. The noise began at a distance in the 
west. J t was like an immense unmher of carriages coming at 
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' 46\\ speed, growing louder as it approached. The house then ' 
received a concussion, as if struck near the foundation with a 
cannon-ball ; appeared lifted up and carried forwards ; after 
this iirst concussion, the noise was hideous. The house now 
fell back into its position with another concussion. Oa this 
second concussion, the sound became fainter, and died away 
in the east with a distant growl. While the noiso was still 
distant, it resembled the rumbling of carriages ; but between 
the concussions, it was like the buiT of a great many wheels 

flllinning on each other. It was like thunder under the feet. 
1^ was in the earth only. When the sound was first heard be- 
■fiire a shock, it was to the west side, but it died away on the 
east side. Concussions were felt far more in the upper parts 
Cff houses than in the lower ; some shocks being severely felt 
at the top, which were hardly felt at all at the bottom. The 
concussions were much more severe in houses built on clay, 
gravel, or loose soil ; also on houses on low ground, near the 
river Earn. The higher the situation of houses on the hills, 
the less severe the shock. Dm-ing some of the shocks which 
occurred during the day, the river Earn is said to have ap- 
peared to stand still for an instant. A gentleman walking by 
a mill-lead at the time of the great shock, heard the water 
(lash against the sides, as if a steamboat were forcing its way 
against the stream. The sky was very heavy, the clouds 
creeping close to the ground. They had a sort of dull yellow 
colour ; the air was warm and close. The same kind of ap- 
pearances have always had place here, before earthquakes. The 
inhabitants shewed their alarm, the women by fainting and 
cries, and the men by rushing out into the streets. Many did 
pat go to bed at all that night, afraid that the next shock 
Mould bring the house down or swallow them up, "a 

^shewed itself among the lower animals, by the 
geese, the furious leaping of cats about the rooi 
deavoured to break from their stalls, and mc 
stood so as to prevent themselves from fallicf;. 
which occurred here in former times took ] 
sometimes later. Those shocks had only one 

I a tremor, and no heave. They also appei 
the west. The earthquake the most severe 
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872 Mr D. Milne on Earthquake Shocks felt in Great Britain, 
tober last, occurred forty years ago. The sky had then the 
same appearance as it had on the late occasions, and the sound 
was as loud, but there was only one concussion, and no heave 
of the ground. It rained continually that day and the day 
before ; and at the time of the shock, the rain poured. The 
rivers have been larger this year than for forty years before ; 
and springs have been very copious ever since, and before they 
were diminished for a short time by the shock." 

(2.) Di- Gairdner, M.D., writes : — " I was sitting in a room 
on the ground floor reading, when suddenly there was felt and 
heard as if a large body was propelled with great force on the 
ground forming the north-weat foundation of the house, from 
which it seemed to rebound on a part of the ground nearer 
the house, causing a violent shake or tremor. The feeling 
was exactly as if the house had been driven an inch or two to 
the east, by some very powerful shock upon its westerly foun- 
dation. Immediately the shock occurred, I threw myself back 
in my chair, and planted my feet forwards ; I was sitting with 
my face to the west. And the question occurred to me, Was 
this an instinctive movement to preserve the equilibrium, dis- 
turbed by a change in the horizontality of the ground ? If 
so, from the nature of the position taken, the ground must 
have been upheaved before, and was at that moment (when 
the shock was being felt) returning to its former level. Being 
intently leaning over a book at the time, I could not pay much 
attention ; but it was always impressed on my mind, that there 
was something strange immediately preceding the shock. 
However, although there were a number of articles in the 
room that would have been sensibly affected by this or any 
imdulatory motion, I could perceive no sign of it in any of 
them. They, of course, partook of the tremor or vibration 
which was general at the time. The shock, although double, 
was momentary, hardly a second intervening ; and the accom- 
panying shock did not last above a couple of seconds, but the 
duration of the vibration would vary with the body operated 
on. The rumbling noise which succeeded the shock appeared 
to last about 15". It resembled what we might suppose the 
noise ]iroduced by a number of carriages running over the 
jnacadamised road of a wide tunnel stretching to the south- 
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east ; or, as I have stated of the leseer shocks, like the noise 
(but now much increased) of the mail or stage coach, after 
they have passed my house about thirty yards ; at which dis- 
tance, the sound communicated through the groimd, &c., i^m 
heard more than that through the air." >^H 

(3.) Mr D. Drummond of Stirling happened to beinCrieffdHH 
ing the shock. He writes, that the 6rst concussion occurred "at 
10'' 16' P.M., andanotherabout35' thereafter. Both shocks were 
what are called double concussions. The first concussion of tho 
first shock lasted 2", the second concussion 3"; the period of time 
betwixt each was about 3". I was in bed during the first shock, 
and on the fourth floor from the ground. Tlie nature of tho con- 
cussion was as if men were lifting the bed up and down, while, 
at the same time, it was shaken with great violence ; bo much 
so, that the canopy of the bed struck the wall and broke tlio 
plaster. A tremor preceded the concussion about 2°, and fol- 
lowed it, lasting 10" or 12". Several walls wero cracked j one 
or two, I observed, from top to bottom. One gentleman in 
the neighbourhood of Crieff pulled down a chimney, to pro- 
vent its falhng on the roof. This chimney I saw, with the 
stones shifted from their bed at least half an inch. When the 
concussion took place, I was lying with my feet due west, and 
on my hack. It occurred to me at the time, that the shock 
came from the point west and by south, from the circumstance 
that my left foot felt the bed move first. Immediately pre- 
ceding the undulation, I heard, with the most perfect dis- 
tinctness, door after door shut with great violence, tho first at 
the far wesl end of the town, until it passed me, dying away 
at the far easl end. I might have heard ten doors shut in 
whole. The rate at which they travelled appeared. 
least double the speed of the quickest locomotive, 
cumstance, I am fully impressed with the certainty 
walls which stood north and south, were in n 
cracked horizonlalli/ ; whereas those which s 
west were cracked up and damn. The waiter li 
I was, had been leaning with his shoulder on 
the passage which runs north and south, wh( 
cussion, he was thrown with considerable fo 
wall. The noise was as loud, as if a sixty- 
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discharged at the bottom of a coal-pit 300 or 400 yards away. 
The concussion was felt much more severe in the upper flats 
of houses. When the first shock came, 1 was foiu- flats up, 
and it was so severe, and alarmed me so, that I started out of 
hed and went down stairs 1o the ^ound-floor, and on this 
floor 1 felt the second shock, and then perceived the difFer- 
enie. The shaking and lifting of the furniture was not half 
so much, although the noise was almost as loud as that which 
accompanied the shock which I felt up stairs. Water was 
thrown out of the ewers in top flats, when there was no ap- 
pearance of this below. On the morning after the shock, I 
learned from a gentleman who was passing a mill-dam at the 
time, that he distinctly observed (being moonlight) tirat a 
tremor in the water like water near the boiling-point ; then 
the whole dam agitated, like the flowing of the tide on a smootli 
sea-beach. The atmosphere was particulaily dense and very 
warm — quite disagreeably so. Previous to the shock, a thick 
rain fell during 33 hours, and continued 18 hours after witli- 
out intermission. The most remarkable effect observed was, 
that the first shock jammed a room-door so close that it could 
not be forced open, until the second shock (35 minutes after), 
relieved it quite as it used to be, and no crack was seen in 
that house. In Crieff, the inhabitants were so alarmed that 
hundreds ran out of their bouses, uttering hideous screams, 
many of them in their night-clothes, and would not venture 
in again for long after, and several of them walked about the 
street all night. I myself would have fallen into syncope, had 
] not, by a singular effort, thrown myself out of bed. Imme- 
diately after the shock, I got out of bed, and, on looking from 
my window, beneath which were a number of trees, I observed 
that the branches of the trees were all bent towards the east, 
as if a strong but steady gale had been blowing upon them. 
I looked until they recovered tbeir erect position, ai'ter which 
not a leaf moved. During the time, I beard a hollow sugh 
the air, resembling the draught of a furnace ; this continued 
about 20 seconds after the concussion." 

(4.J Mr -Tames Young of Crieff says, that at the time of 
great shock he experienced " a kind of headache, similar 
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anil enpeciii!/!/ hi Scollanil. 
what I have often felt in a thunder storm, or in an apartment 
highly charged with electricity." 

(5.)MrPhilipsoftheGlenturretDi8tilIery,sitiiatedclosctothe 
Bridge of Crieff, writes that there was a double shock, "the se- 
cond shock following the first at the distance of about 12" or 16°, 
with a much increased shaking and noise. Our premises, joii 
are aware, are situated low down in the bottom of the Strath, 
At first there was heard, by a young man in the counting-room, 
ft noise low, heavy, and distant, lllte that of machinery, for the 
apace ofabout 3"; then ashock,like a great weight falling against 
the foundations of the bouse, accompanied by a brisk continued 
■baking and a tremendotis noise ; then about 12" or 15" after- 
wards, a shock much heavier than the former, the shaking 
and noise very much increased, even terrijic. Dust, scales 
from the whitened walls and ceiling, and oven pieces of plas- 
ter from a stone partition, fell in abundance. Tlio young 
man ran out of the house into the open air amid the darkness, 
but the noise through the court or square was such as to actu- 
ally frighten him. He thought, indeed, that the chinmey-stalk 
(new built) and the houses were all falling, and he ran back in- 
stinctively to save himself. The shaking and noise then gradu- 
ally died away together. The whole, from first to last, may have 
lasted for one minute and a half. The shocks and the noise 
appeared as if proceedingfrom N.NW. to S.SE. The shako or 
motion resembled that of a n<ave, i. e. it moved rising and 
falling, as well as to and fro. Those in quiet places heard the 
Boise, before the shock, while those beside machinery or other 
noise did not hear it until the shock was felt ; but then indeed 
the noise of the earthquake obliterated that of machinery and 
every thing else, and some of the workmen ran to ensconce 
themselves in places of safety, under the impres tlio 

houses and utensils were coming down into a. 
observations as to direction of the shocks and s 
and noise, correspond exactly with what the ei 
workmen throughout the rest of the premi" 
what I, with my mother and brotlicr, felt 
house in Crieff, distant say 500 yards and 
as well as with what we all felt repeats 
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876 Mr D. Milne oh Eariitquake Shocki/elt in Great £rita 
other lesser shocks before and since. This description c 
responds also with what was experienced by others in Crieff. 
Ast^ne partition built N.N W. to S.SE., 9 feet high and 16 long, 
and dividing this counting-room from the spirit warehouse, was 
rent in two places from top to OoUom, each open about i of an 
inch, and pieces of the plaster fell from each side of the open- 
ings to the floor, but the partition did not lean towards any side. 
Plaster fell from many parts of the buildings (which are coarse 
but are firmly built with lime) to the floor, and particularly 
upon the N W. aide of the different apartments. The chimney- 
top of an old dwelling-boiiae about 400 yards northwards of 
this was thrown down, and a dyke, also hard by, built of round 
water stones, tumbled down in four or five places, each pli 
varying from 5 to 20 yards in length. In Crieff' too, a ft 
chimney-tops and canns and loose stones were thrown do' 
and one gable of a honse of four storeys was rent from top to 
bottom nearly three inches wide. My mother, who has been 
in this neighbourhood above 50 years, and has felt many of 
those shocks, says that she has felt them always proceeding 
from about the same airt ; but that the shock I have just de- 
scribed was by far the greatest and the noise tlie loudest 
»ny she has felt." 

The Honourable Mr Druramond thus describes the 
as felt at Strathallan Cagtle, situated about twelve miles S, 
from Comrie: — " On the 23d the shock here came decidedly 
from the west, perhaps a point or two to the north. The 
bration is described as from blows from the westward, and 
undulation as first rising from the wesl^ then dmcn again 
rather lower than natural, and up again to its proper le" 
In this house a clock fronting the south, a point or two to 
westward, had its glass-door opened to the west and left 
At Crossbill, two women were sitting at the fire, facing 
NE., and were both thrown out of their chairs on the fender. 
The door of a room in which several men were sitting, open- 
ing to the eastwai-d, was opened but not closed again, 
noise preceded the shock hy one or tivo seconds, and contini 
till near the end of the shock. There have been more i 

iem lights seen this year during September and October, 
fot 5onie years past. Tbe following phenomena, although 
tpucected ivith the eact\\c\v\akes, as \.Ve^ Vx^'^t-o.fci. i»i^'^ 
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a»d e»peelatlff (h Seotlantf. 
ably after them, are perhaps worth mentioning, us they arF 
curious, particularly the latter. I was driving home fi-om 
Abercaimey, on the 9th or 10th Xovember between 12 and 1 
o'clock, with a groom, when a ball of fire seemed to fall within 
B few yards of us ; the light was as strong as a vivid flash of 
lightning, but lasted a good deal longer, rather more than a 
second perhaps ; the track of light continued in the thin misty 
elonds, till after the ball of fire disappeared. The night was 
warm and close, and very dark. On the night of the 11th 
of December the under-factor was returning home about 11 
o'clock, and, when about a mile and a half from Strathallan, he 
saw a strong red light to the south-east, just over the Castle, 
and was convinced that it was on fire ; he immediately ran as 
hard as he could towards it, and on reaching the farm and 
finding airquiet, he went up to a height above it, and again 
saw the light, which he says was then higher, being along the 
top of the Ochil Hills, and a good deal broader than when ho 
first saw it ; he describes it as a very strong red light, stronger 
than the reflection of a house on fire. The night was very 
wet, and the rest of the sky q^uite dark. There had been a 
week of frost, and the weather changed that night, and a great 
deal of rain fell during the two or three days following, but 
without wind." 

At Oulioquhey, situated about two miles east of Criefl^, three 
miles north of the river Earn, the eff'ects of the shock were 
thus represented to the author by Mr Maxtone, who was there 
ftt the time. " We were sitting in an upper room when the 
shock occurred. The whole house was shaken. Two explo- 
sions were heard at the same moment, as if two cannons had 
been fired below ground. The west side of the house was first 
affected ; and every one distinctly perceived either tl 
west side was elevated or the east side was stnktnfr 
felt herself falling off her chair towards the east 
hold of a table to save herself. The noise am 
Were distinctly observed to pass away towards * 

At BeUevue, a few miles SE. of Crieff, Lieut, 
states that " three undulations were felt, eac' 
attended with a crashing and smashing soutl< 
rated by an interval of from 3" to 10'. At 1 
second shock or undulation I was standing ^^ 
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myself with my loft leg l^cnding, my right leg extended ( 
wards the NAV. The preserving the centre of gravity must 
have been divested of error. At the smne time I felt exactly 
as in a vessel taking a heavy lurch, and suddenly recoveri 
herself. In fact, the whole sensation was that of being i 
steward's berth, surrounded by crockery all in motion." 

It is natural to suppose that an earthquake, wliicb produceiP 
Buch effects as those described in the foregoing accounts, 
should have produced no small alarm in the district of Strath> 
earn. On this point, it may be sufficient to quote the t 
niony of John C. Colquhoun, Esq,, of Killermont, \*ho, witj 
a few weeks after the shock, was resident at Lawers and G 
thick. He says that the effects now alluded to " were i 
striking ; — people running out of bed, — flying in Comrie to 
the meeting-house (though at midnight), and remaining there 
for two hours engaged in devotion, — abandoning all work the 
following day, — a commercial traveller, who felt one of the 
lesser shocks, flying the same night from Comrie, — a disseot 
ing minister, who had come to officiate, refusing to remaiq, 
fieveral women fainting, and an impression of horror seis 
upon the minds of men of the boldest youth and strong) 
Iler^■e, which completely unmanned them. On the night of 
the great earthquake, not an eye, I believe, was closed within 
this whole valley. The most careless, who were curious to f( 
' an earthquake, never speak of them now but with terror." | 
(To be continued.) 
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Htsearchea oh the SCruclure of Mucous Memlirane/i, 

By M. Floukens, 

M. Floubens, at tlie meetbg of the Acad^mie des Sciences on the 

NovcinbcT loft] 1841, read an intereating memoir on tliu Structure of tbe 

Mucous Membrane of the Xose, Windpipe, and other parts, TvLieli we 

now Hubmit to the notice of our readers. 

It will be recollected that this le not the first memoir on mucous mem- 
branes which has been presented by the able author. Upon former oe- 
ions, he availed himself of opportimities to explain the structure of 
the skin, both in the fair and dark coloured races of man ; also of the 
couB membrane of the tongue, mouth, oisophagus, and intestinal tube. 
On the present occasion, those of the nose, windpipe, bladder, and arte- 
ries, are particularly dwelt upon.* 
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M. Floarens on the Structure of Mucuut MembranM. 
1. On the Mucous Mtmbratu nftht Non, jitiitraUy dttlfnatal thu I'lTI 

CUB¥ MSMBEUIEIK. EvCD Up Ul tllU pCOBVIIt llll>', lIlO UlitlUll) «(rilOUl(4' of 

Ihu part b but little undtrstood. AboiiL tlic luiildlu of Uiu nuvoiiUwiiUi 
centiuy, Schneider* completely ovottumod tliD orronoouii lUid uiiolcnl 
notion wbicb made the mucus dcicond from tlio lirolii, itiiil (loiiiH 
Bttated that it was the mucous membrona of tlioDUM Itaoir wbidi WHO l~ 
ttae organ of the secretion, bbottlj' oftcrwarili, iliifuhl pdliiltiil f 

e distinction between the periDiit4:uni eovcriiig the imtal hutisv, itiid |] 
pueous ucnibrauc which wai wbolt; ditTorsDt, Holler wn* niiionjt i 
£ist who called attention to the rjiitUrmit ot ihu |iitriltnry iiitiiidinintU 
Imt neither Blchat, nor Meckd, nor Otfclufd, thiiii||h iimuli \nlvt lid 
Hallct, make the slif;ht£*t alluiiuD to it. Bluliat, llk« Itiijruhi mfflUll 
hiTc recognised only two layers in the (fitultary iiioiriliraiiVi lli» ititti blj| 
fbe periofitt^um and the other the miieuiui Liyiir,| UwM'n 
corresponds with Bichat'i;|| und lUclArd inily snys, that "1 
parts — for example, the domiI fu**a — llio <l[*appnaMiji'(t ti{ tliu I'JillliHltvi 
iff gradual and inscoBible, »u ibat it it imlMWDllilu li> hsrIkm J'FI'oIshI)' If 
limits.''^ Thus Uichat and Me':k>.-I •iiily dwill itjii/ii lliu ii/uirioH mill ^ 
dermU of the pituitary inembniDc ; Ibit,'Urd a{)Uik> only iif tliii ^ddm 
9t the external margin of thv Btvinbranc j aud wi hhk limj prui'li/ili 
pointed out that the Mm^ut badg, ilial bWy uid tpcuiAJ /u^fr wliiuli liMll 
leody been demofutnted in pnvimu uMivoir*, and (rii wlileli w» ur« ogv'" 
«bout to inntt, is iovariahly iui«r|'<MC'| in synry uiiuam* ifiuiiiliruriii !>«• 
tween the dermit and epiiJermU,—in yn^uUi boKiUKs, hetwuvii Itie (fM 
and the iearfakia. 

We repeat, tltco, tliM tlvM l^cw, | «pMfa »yt*«4 Um onu ittiove iba 
odier, form inTadaUy iJMt BMWOMf mumIwmh ; tad ihcM (liw« bycn im 
f«i7 dirtioctly sera in iIk t f nt im n Kv. I wUt^ I Imva km* dw IwniMw 
(f CDbmiUiar U dw iB«|«M;t<M( -^ Um Ac*d«ui/. Il k* • poflioii «f (1» 
ijUaiUiT menilmiic of II luvac TIick wUl Iw obvMvtNl.attbe bvUMiof 

- PwiiilwTliMlhtoMlltr thtrsrtrrtli. *f -Tllai Jrirt |rf ii'iTrM 

At, coBtiiMtal aatttitr W- W- '"I" "- 

■ f AmA Ifca r'fttkmMum, -Mi* «Man U< nrtUafM 
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tbe preparation, tlic durmit, all fiirrowcd with lines, arranged likd 
maikiogs of a leaf; above tbe dermis is a Que membrane, tchich Is the 
mveoat layer or the tnueoju bodg ; and above tlie mucous body is a laj-er 
finer still, which is the epidermit. The dermis, then, togi;tber vkh the 
mucous body and the epidermis, eiist nnited, and superituposed the one 
above the other, in Ihc mucous or pituitary incmbraDe of the nose. 

2. We now proceed to the Mvcovi Membrane of the Windpipe. — Tlie 
structure of this new membrane has not been better described, nor is more 
accurately nnderstood, than that of the pituitary membrane. Hallcr admit- 
ted that it possessed an epidermis," and Bichat denied it. Bichat says ei- 
preisly, " In no part of the mucous merobrane of the air-ptusuges, can the 
existence of the epidermis be demonBtrated."t In apposition to this state- 
ment, I here exhibit, in the specimens Xos. 2 and 3, the epidermw, and 
the mucous body, and the dermis of (he mucous membrane of the wind- 
pipe. These two specimens are two portions of the windpipe of the horse. 
The epidermis is exhibited in the fanner. It has been removed in the 
latter ; but still two detached and superimposed layers remain — the ante- 
rior is the Jttucout layer or body, the posterior is the dermit. Hence, then, 
the mucous membrane of the windpipe, like that of the nose and all other 
raucous membranes I have hitherto examined, possesses a dermis, a mu- 
cous body, and an epidermis. 

3. It islhesamewith theMuDOusJfemfttvmeo/rtefltoiMer. Thespe- 
cimen No. 4. which I now exhibit, is the bladder of a rabbit ; and any 
one may clearly perceive three distinct layers, all of them very delicate, 
and superimposed the one above another. The anterior, ot the most de- 
licate, is the epidermis ; then follows the mumut layer, and then tlie der- 
mis, and behind the dermis is the membrane, or rather the muscular lityer 
of the viscns. The epidermis of the bladder had been previously observed 
by Haller ; J it had also been noticed by Ruych ;§ but both of these emi- 
nent men had seen it only as the result of lesions and diseases of the 



■ " Epiilermia eat levti, sni similit, siniplen. . . . Earn in funesta paerortun an- 
gioa frequenter a^roli reddtint.'' (Eleni. Fbj'BialOK. t. iii. p. 148.) 

t AnatomiS UsKriptive, t. Iv. p. 56. "L'anlquepreirve,aJaBte-t-il,quel'onpiiista 
acquerlr lei de I'eziBtcnce do repidermo, Be tire des coa palhalagiquet oi, dea frag- 
ments laenibnineux on Hi renduB par eipsctorBtioD. Haller en cite plusienr«, 
et n'idmot que d'sprea oeln un epiderme mnqneui palmonaire. Mais cetle preuva 
est ianiffliantfl, ces lambeux pt>uviuit ^tre onalogueB nux escorreA plus ou moial 
profondes produites aur la peau psr leu Lrulures," &£. 

J Membrano veaicB! nervea . . . ei cute evidentur continuata. prteeipua est 
veaica tunica. . . . tutima luombrsjia, leviBBima . . ■ teauior quam ner- 
vea, epidecraidia est propago, . . , Cum epidormida, coi eontinnator, id habet 
oonimuae, ut aecedat da nervea, de quo corpore eseiit, . . . et periude renas- 
calur." (ElementB Phjsielogiie, &c. t, vil. p. 326.) 

g " PaucB superaddi de interiore membrana, quEB ve»icn orinariE cavitatem nri- 
Jin cantigaam facit. De qua imprimis ootaBce juvet portiODem ejua, a reliqiw S6- 
parataiu posse p«r viaa urinn sscerril. (^dvenarior Anatomic, Decaa aeconda, 
p. Si.) 
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btncldet — as tlic result of patliologicnl liennijrc'mPiil. On lliin otronitioii, 1 
exliiblt it isolated — ilcltLcIicil from the otiicr itiombninrs l>y ii prunn«a 
■whicli is regular, melhotlLcal, and certain ; nor do I exhibit tlio (ipiiltiinU 
only — I display tTiu tbree, tlie (.'pidoiinis, uiiicoii* body, uud ili'riiilfi, 

The nmeous membranes, then, linrc all one und tbc >uniu fundameuMl 
structure, nhicb structure is complex. None \i »Iniplo. All uF tliaW) 
however atteouated and delicate they losy bu, are alwnj'i potioMed of 
three layers or distinct membranes. And this ii *o unlvetluUy the OMV* 
that even the iatemal Mtmbrane of the ArleriaM, wlilcli nouie iiiiftU)Uilit« 
have Blrcady classed among the mucous membranes,* lupplln* ihn tlirau 
layers or membranes,distlDCtandaupcrimpi>iied, upon whlcb T.airiilwiillili|t. 
The specimco Xo. 5, nhicb 1 not* hubniit, \n n portion of t1>i< aorta of iho 
ox ; and here the three layers are conspicuous as in tlii> former HKatnplfli. 

These layers, I now add, can be completely isolHttiil nnil lUtucliuil from 
each other by slow mnceratloii, mcthodicnlly conducted, the only Iiimii* 
by wbicli it can be effected, and a j^hkX illustralion of llio vast linpufi* 
RDCe of the kind of process wo pursue In Investigating nnntoniliwd alrua- 
ture. Malpighi employed the proecis of boiling for Lhu purposK of ()•- 
(aching the several layers of mucous nieriibraao from roch otliar, and by 
this process ha obtiiined the mueoat Hit* woiiK of llio Uinifllu, I, on tlin 
other band, used a slow and careful mucerution, itnd, insluud of u nel- 
tfork, procured a cootinuoui and eomplete layer. In a former niemolr.t 
I have shewn that this famous nct-workof Mafplg:hi isnntlri'lyafiictltluuii 
one, and that ibe mucous membrane of tlic tongue i* oiaeiitially a continu- 
ous and complete layer. Tlie perforation* which tranifurni tlds continuous 
layer into a nel-aork are owing to tlie tearing open of the sboullis, which 
the mucous body supplies to the papiUie of the demii*. Ktch of these 
papillK has. In fact, a double sbeotb, as I have uircady shewn ;% Iho ono 
supplied by tbc mucous body, and the other by the epidermis. If, LhcD, 
tbe method of boiling is employed, as was done by Malpigbi, tbc epider- 
mis becomes brittle and contracts. Every one of Ibc sbcutlis of the mu- 
cous body is thus ruptured and compressed in each sbcalh of tbc cpidir- 
inisj-and when, after this, the epidermis is removed, the whole of ilie 
aheatlis of the mucous body are torn and removed. WbeiClr«r, tfara, 
there is n^tundly a mucous shcalb, a vacuity is produc 
mucous body, wliicli in ttonnally a eontittuow lager, mwm 
plele net-Kork, 



■ Bidiat, Anst. Ocner., t. ii, p. ii. " What is Ibp tutor 
commod lueoibrwic uf arteries! On tlui polisl I nn id 
Bedud Bgwii, ")■«. " The lining manbrsnc Iul' l«eo eon 
bTBae. and lomueoui or eellalar tiSFOe ; il nm] . IiuutTiT. rn 
membruw." Elem. d'Anat. Gaut.. p. 3T1. Idter ssutiVoi 
pared them with mucuus manklMMi, have comv modi Ms 

t CampUl Bemdrnt, vol. tv. p. 415. 
VOL. XXXII. HO. IXIV. APHIl 1842. 
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In the spt'timon No. 6, 1 exhibit tlic tongue ot an os prepared after 
the mettxHl of Malpighi, and I.ece ia ccitainlf displayed a mt^iGccot, 
but wbotly attiilcial, net-wotk. In Bpecimen No. 7, is siiewn the tongao 
of B. calf, prepared accordinj to tile method I have recommended, and 
the mucous body exhibits the appearance so often already described. 
Specimen No. 7 ciliibits the continuous layer on il» external aspect. Spe- 
dmeu Xo. 8, prepared from the tongue of an oi, shews tliis same layer 
on its internal aspect. Finally, in specimen No. 0, the dermis, continu- 
ous mncouB body, and epidermis, are exhibited to the tougiue of tlie 

Hi/drometrical Observations. By David Stevenson, Esq. 
Civil Engineer.* 

VtUmties of CnrrenU. — For the purpose of ascertaining the Burfaee 
velocities of currents, various methods maybe employed. 

The most common, hut by no means the most satisfactory, mode of 
proceeding, is to throw into the water a float composed of some small 
body (whose specific gravity is merely great enough to sink it to a level 
with the surfiice), at a point about 30 or 40 feet above the line of sec- 
tion, so as to insure its acquiring the full velocity of the current before it 
reaches the cord. An observer, stationed at the cord, notes exactly the 
moment at which the float passes, and fallows it down the stream till he 
reaches the line of two poles, which have been fixed in reference to the 
observations, when lie again notes the exact moment of its transit at the 
lower station. The elapsed time between the two transits is then noted 
in the book, along with the distance between the two places of observa- 
tion, which, owing to the irregnlarily of most rivers, with regard to 
width, depth, and velocity, can seldom bo got to exceed 100 feet. This 
operation has, of course, to bo repeated for every compartment of the 
cross section. 

Certain disadvanL-igcs attend this method, wliicli tender It not gene- 
rally applicable. For example, it is only adapted to rivers of lidlited 
breadth, owing to the impossihility of an observer being able to discover 
with suflicieut accuracy when the float passes the station lines, if it be 
viewed from a Jislancc, as from the hank of a broad river. There are, 
however, greater objections than this, which, wlien pointed out, will b« 
sufficiently obvious to every one. In any part of the river passed over 
by the floats, the slightest irregularity of the bottom produces a diaturb- 

* The interesting uttscrvalions and expcrimeata in this article are taken from 
n vuluable work just pubtlaheil, end whieli we recommend to the particular atten- 
tion of engineers, viz. — '' A Treatiie on the application of Marino Surveying and 
ITj-Jrometry to the practice of Civil En^neering, by D. Slovenaon, Civil Engi- 
neer, and nutboT of a Sketch of Civil Engiacerlog in America, &c. 1 vol. 

octavo, with Dumerons plates ami gUus. &u- Adam uid Charles Black, 

hargh: /.MnRninn & Co.. ami ^..'V.'prae, Ijanaott, \%Vir 
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n tlie motion at tlie ttrc«m, iin<I nlwri tbc velocity of tli(< ourKRt, 
so that the retult indicated b; the <.-lap*ed lime ii more or k>i vitiated, 
snd the mean velocity deduced tiont bucL dfttn, is not. In a1tnn«t any caie, 
that which exists at the line of cross section. It is aUo imponiilble, by 
thia method, to obtain a sufficient nambcr of distinct and iiiilependODt 
obeerratton*, applicable to each divinon of the atceam, as the uddloi ud 
itr^^larities of the eumnt which exist in aU rtcis, genernllj' caiiio the 
lines )M«aed otct b; the floats to cron and interfere with eacli Other In 
each a maoner as to destioj all coDDCclion between any given aerie* of 
obserratioDS, and the scTnal compartmeDts of the river, wliofe mou 
velocity they were intended to ascertain. 

The superiority of the method which I am abimt to describe, cODllfti 
in aacertuning tike velocity of each portion of the stream. In the exact 
line io which the cross sectional area is taken. The initramcnt em- 
ployed for this purpose is a modiricatimi of the tachometer of Woltmann, 
which is in geneml use in France and Oermany, both as an anemometer 
and a hydrometer, being made of the degree of delicacy suited to the 
porpMe to which it is to be applied. In this iottrament the velocity (a 
meuatcd by the current impinging on a vane and causing it to revolve, 
the Btunber of revolutions made by the vaae beiof legiMercd on an in- 
dex, which is acted on by a set of toothed wheels. 

The canstmction of this beautiful instnuimt, and th« manner tn wh Mi 
it acta, will be best described by a reference to the accompanying 
., which is taken from 
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ft tachometer or stream guage made by Mr Rolilnson, optician, Londoi 
Bod ia drnwn to a scale of one-third of the full size. In this view,// 
re|iresents whst may be termed the drJTing vane, vrhicli is acted on by 
the stream, and of whicli ^ is a plan. The plane of this vane is twisted 
as represented by the dark shading in the cut, so as to present, not a 
knife- edge, but an oblique fece to tlie action of the current, which, by 
impinging on it, causes it to revolve exactly in tlie same way that the 
wind propels the sails of a windmill. On the spindle or shaft of tliis 
endless screw is fixed at e, which works in the teeth of the first 

[istering wheel, and causes it to revolvcj when the vane is in motion 
in gear. Letters a and b represent a bar of brass, to which 
the piTOta on wliich the registering wheels revolve, arc attached. This 
bar is moveable on a joint at b ; and at the point a, a cord a c is fixed, 
by pulling which the bar and wheels can be raised, and on releasing it 
they are again depressed by a spring at d. When the bar is raised, the 
teeth of the wheel are taken out of gear with the endless screw, and the 
vane is then left at liberty to revolve, the number of its revolutions being 
unregistcn'd ; hut when the cord is released, the spring forces down the 
wheels, and immediately puts the registering train into gear, in which 
state it is represented in the cut. Letter h is a stationary vane (which is 
shewn broken off, but measures about Q inches in length) for keeping the 
plane in which the driving vane revolves at right angles to tlie direction 
of the current, and k is the end of a wooden rod to which the tachometer 
is attached when used. The different parts of the instrument itself are 
made of brass. 

The moveable bar for the registering wheels and the application of the 
cord and spring which have been described, afford the means of observ- 
ing with great accuracy in the following manner. The instrument hav^ 
ing been adjusted by setting the registering wheels at zero, or noting jm 
the field book tlie figure at which they stand, the cord is pulled tight ri 

them out of gear, and the instrument is then immersed hi 
water. The vane immediately begins to revolve from the act 
current, and Ls permitted to move freely round until it has attained t 
full velocity due to the stream. When this is supposed to be the ci 
B signal is given by the person who observes the time, and the regist^ 
ing wheels are at that moment thrown into gear by letting the cord al 
At the end of a minute another signal is given, when the cord is a 
drawn and the wheels taken out of gear, and on raising the instrum 
from the water, the number of revolutions in the elapsed time is read A 
Tliis operation being completed in the centre of each division of the cat 
flie number of revolutions due to the velocity at each part of the vi 
line where the cross section is taken, is at once obtained. 

Before using the tachometer, it is obvious that the value of a revolut^ 
of the yano must be ascertained; and although this is done by themaD 
facturers, it is proper that the scale of each instrument should be del 
miiict\ hy the pcr'^on wlin u«es \t, and that it be tcslcfl if the instni(na| 
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has been out of use for some time, before buUig iiRnln lUiiiUi} ed in umk- 
ing obsecvaiions. A scale sufRcientty nccunite fur most hj'tlrumeitlul 
purposes (tliough not foe the instrument wlien luctl a» nn nuumometcO 
may be obtained by applying it to some re^ilnt channel, iiuoh lie n mill- 
lead formed of masonry', limber, or iron, \iliero tlio veloollj' b iicurty lliu 
same throug'bout, and noting the number of revoIulioiiK perforiUtrU du- 
ring the passage of a float over a given number of fct't, mcaButeil on tbe 
bank. In this way it was found, by tliu mciin of (12 obnrrvBllan«i thai 
each revolution of the vane in the initrnmont of wlijeti a drawiiiR Iimn 
been given, indicated (he passage of the water ovor M inohin. Tliu 
number of revolutions at sevecnl iiudi of the vtrekni vim nnourtiiiiird to 
be tbe same in equal times, at both the conimenovment and the end of 
the experiments. This number, tlierefure, beoomut in tliD initritninnt 
alluded to, a constant multijJicr of the number of lovolutlon* Indicated 
by the vane ; and henee, the numbot of feet pMiod over by the water 111 
the f^ven interval of time is n«cortained. 

The direction of the under current, which It !■ lomutUnet Interesting 
to know, cannot, however, bo obtained by iiicuni of tliu triehomotur, ftnd 
I shall describe a plan for obtainuig nn approximation to both tlio velo- 
city and direction of under currents, whitli is of cany application, and 
may be useful to those employed in engineering inveitlgHtiens. Tba 
plan to which I allude was devised and used nl tlie IJromnrty Frith in 
1837, by Mr Alan Stevenson, who discovered, by mcnns of the Instru- 
ment he employed, the interesting fact, tliut, at tbe depth of CO feet, th« 
velocity of the current, at both Hood and ebb, is in certain pUces of th« 
Frith nearly double ihnt at the surface, This instrument, which of Courw 
merely gave an approximate result, consisted (as shewn in the accom- 
panying cut, at letter a) of a flat phito of sheet iron, measuring 12 bfij^g 



inches, having a vane m'lde of the same nu 
in length, fixed at right angles to the eeftl 
the plate nnd vane were loaded with b" 
causing the instrument to sink to the mi 
as to preserve the surface of the plitto ir 
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tus WKS secured hy a cotd of Bufiicteot length to sink il to llie reqnl 
deptli, and the whole was altacljed to a tin buoy, letter b, "wliich floated 
on tl]o surface, its fonn being sucb as to produce little reristancc to its 
passage through the water. The buoy served not only to preserve the 
vano piste at the same depth, but also indicated its progress through the 
water in a very satisfactory and often iotcteeting nuimner. 

The plate, sunk at the depth of SO feet, when acted upon by the force 
of a strong under current, was hurried along, cnrrying the buoy, which 
floated tm the surface, along with it, a circumstnnco which was aseer- 
btined by the buoy passing the floats thrown out on the water aa gauges 
of the velocity and direction of the upper current, one of which is shewn 
At c, The only precaution to be observed in making such observations, 
is to exclude that part of the commencement of the buoy's course, which 
il more rapid than it ought to be, owing to the cfTort made by it to over- 
take the plate, which, being sunk first, has been influenced by the velo- 
city of the under current before the buoy has been launched. It is evi- 
dent that, by means of this simple apparatus, we can approximate to the 
direction as well as to the velocity of under currents ; but it must be 
kept ID view that, in cither casCj tJiere are several deranging influences 
in operation, which tend to render the results obtained merely rude ap- 
proximations to the truth. 

The direction of surface currents may be easily observed by meane of 
a string of cork floats. Any change in the direction of the line traced 
by the floats is noted by observations made with the surveying compass 
or the sextant] by an observer stationed in a boat, which is rowed along- 
side of the line marked out. 

The last hydrometrical topic which shall engage our attention, is the 
method of obtaining specimens of water at different depths, with a view 
to ascertain its qualities in regard to the proportion of sea salt which it 
contains, or the quantity of sand or mud held in mcchanieal suspension. 

The first observations made on this subject, so far as I am aware, were 

those instituted by my father on the River Dee in Aberdeenshire, in the 

summer of the year 1813, when engaged in surveying that river in refc- 

' renco to a salmon fishing case." " He observed in the course of his sur- 

Ivey that the current of the river continued to flow towards the sea with 
as much apparent velocity during flood as during ebb tide, while the sur- 
face of the river rose and fell in a regular manner with the waters of tho 
ocean. He was led from these observations to enquire more particularly 
into this phenomenon, and be accordingly had an apparatus prepared, 
under his directions, at Aberdeen, which, in the most satisfactory man- 

Iner, shewed the existence of two distinct layers or strata of water ; the 
lower stratum consisting of salt or sea water, and the upper one of the 
fceeh water of the river, which, from its specific gravity being less, floated 
■ Report to the Earl of Aberdeen and the other proprietors of Ihe " fiaik" 
"Sleli "fishings of the Biver Uee, a^ X,\.eiieBii, by Robert Sleveaain, CivU 
giaeei: Edinburgh, Feb. 18W. 
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en ibu top dutiug the wliolc of flood as well as ebb tide, Tlio npparntut 
consisted of a bottle or glass jar, the mouth of which measured nboiit 2^ 
inches in dinmeter, and waa carefally stopped with a wooden plug, and 
luted with wax ; ti hole, about lialf an inch in diameter, waa then bored 
in the plug, ftud to this an iron peg waa fitted. To prevent accident in 
the erent of llio jai toucliiiig tlie bottom, it waa coated with flannel. The 
Jar BO prepared was fixed to a spar of timber about W feet in length, 
which was graduated to feet and inches, for the conveniency of readily 
ascertaining tlie deptlia to whieli the instrurocnC was plunged, and from 
which the water was brought up. A Email cord waa attached to the iron 
pin for the purpose of drawing it at pleasure for the adiuission of the 
water. When an experiment was made, the bottle waa plunged into the 
.water: by drawing the cord at any depth within the range of tho rod to 
which it was attached, the iron peg was lifted or drawn, and the bottlo 
■was by this means filled with water, of the quality at the depth to which 
it was plunged. The peg was again dropped into its place, and the ap- 
paratus raised to the surface, containing a specimen of water. In this 
manner, the reporter ascertained that the salt or tidal water of the ocean 
flowed up tho channel of the Eiver Dee, and also up Footdee and Tor- 
rybum, in a distinct stratum next the bottom and under the fresh water 
of the river, which, owing to the specific gravity being less, floated upon 
it, continuing perfectly fresh and flawing in ita usual course towards the 
sea, the only change discoverable being in its level, which was raised by 
the aalt water forcing its way under it. The tidal water so forced up 
continued salt, and wlien the specific gravities of specimens from the bot- 
tom, obtained in the manner described, wcro tried, and compared with 
those taken at the surface, by means of the common liydcometer of tho 
brewer (the only instrument to which the reporter had accesa at the 
time), the lower stratum when compared with that at the surface was 
always found to possess the greater degree of specific gravity duo to aalt 
over fresh water." 

The appearance of the freah water floating on the surface of the sea, is 
no doubt familiar to moat persons. It occurs at the niouths of many of 
our rivera, and is roost apparent when they are in flood, from the brown 
tinge given to the water, which is easily discoverable for many miles at 
sea. The great American rivera furnish many remarkable instances, par- 
ticularly La Plata and the Amazons. On this subject, the following 
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rencc, they fonn 
t tlie fresh sea." 

« u$ed for obtaining' water Ikim different depths, 
; perfect in their constmction than that alrpadj' alluded to as 
luving been used at the Dee, which, as has been seen, wiis made for a 
teniporHT^r purpose. InElruments of various constructious have of late 
been tried for expcrimenliag on this subject; and as I am not aware that 
any work on marine surveying, or on surveying instruments, contains a 
' description ofsucli anappiirslus (to which I have applied the 

hl/dtophorei), tlia following account of two modifications of it, bol 
whioli I liave been in the Itabit of usitig, may perhaps be instructive- 
Fig. 0. represents a hydropliore used for proeut- 
' ing specimens of water from moderate depths, 
drawn on a scale of one-tenth of the full size. It 
consisiB of a tight tin cylinder, letter a, having a 
conical vnlve in its top 6, which is represented in 
the diagram as being raised for the admission of 
water. The valve is fixed dead, or immovable, on 
a spindle working in guides, the one resting be 
tween two uprights of brass above the cylinder 
and the other in its interior, as shewn in fainllv < 
dotted lines. The valve-rod is by this means | 
caused to move in a truly vertical line, and the 1 
Tulve attached to it consequently fits the hole in 
the top of the cylinder widi greater accuracy than (, 
f its motion was undirected. A graduated pole | 
;, which, in the diagram is shewn broken off, is 
attached to the instrument, its end bciug inserted 
n the small tin cylinder ut the side of the largo 
'alve or water cylinder, and then fixed by the 
clamp screws shewn in the diagram ; the bottom of the water crimder 
may be loaded with lead to any extent required The spindle carrying 
. the valve has an eye in its upper extremity to which a cord is attached 
for tlio purpose of opening the valve when the water is to be admitted, 
n releasing the cord, it again closes by its own weight. Wheu the 
liydrophorc is to be used, the cylinder is lowered to the required depth 
by the pole which is fixed to its side ; or if the depth be greater than iho 
range of the pole, it is loaded with weights, and let down by means of a 
I lope 80 attached as to keep it in a vertical position. Care must be taken 
while lowering or raising it, that the small cord by which the valve is 
I opened be allowed lo hang perfectly free and slack. When the cylindi 
I Ims been lowered us far as is required, the small cord is pulled, and the 
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vessel is immediately Glleil iritli tho nnlcr w)ilcli U to be foiinil Kt llinl 
deplfa. The cord beiDjf tlifiii tlirown *lflc1t, the vulve tleii^ondii unil rl(i*i'ii 
ibc opeaing. The ioitrunicnl is llicn Riowly rniieil lo llie itirfWon hy 
mcaos of the rod or rope, hh tlm t mc mn y be, cntr licinjf tnki;ii to |>rc«orva 
it in a vciticnl position. This apparittu* is only nppllonlilo tu lliiiitoil 
dtpilis, but will generally be foatid to answer nil tlio purjiuKcii uf ilia tMA 
engineer. 

Tbe form of llyd^op1lon^, tcprosontcil in thin figure, is usail 
is deep water, to wliicli the ■mail onn is inappllcithle. It 
consists of an ej^ahnpcd Teiael, letter a, mudp uf thick 
lead, to give the flpparntiii weight, liSTin;; two vidrei '' nnd 
e, one in the top and another in tho bottom, both opfnliiB 
upwards: these valves (which nro reprcientril ui open In 
thedia^ni) are, to eniuro more perfect Iltt1n{[, fixed on 
separate spindles, which work in f^iiides, ID thp anina iTliin- 
ner as in the instrument shewn In the last Osilre, The vnlvn. 
however, in that which 1 am now describinn, ara not oponod 
by means of a cord, but by the Irnpnct of tlicprojiTClIn); part 
d, of the lower spindle on tho bottom, when llio liydrophom 
ia £imk lo that depth. By tlils uienns, the lawer valve ii 
forced upwards, and the upppr aptndle (the lower eitremlty 
of which is made nearly to touch tin- upper extremity of the 
lower one, when the valves are *hilt) iit at the inme !n«tant 
forced up, CRtryiDg along with It Iho ujiper vulve whirh ul- 
loirs Uie air to ('«ca])u, and the water nialiinff in fill* thn 
vessel. On ruii-ins iliv instrument from tho botcum, Uoili valros again 
shut by their mvn weight and (hat of the niriiiH al lead </, which form* 
part of the lower spindle. The mode iit usiirg this hydrophoro is fuffl- 
ciently obvious. Tlii« InAlnimcnt weighs alHim, hfdf a liundred weigbli 
and has been easily lined In from flfl lo 40 fathoms' water in making ongi- 
ueering Emreys, and couldi no doubt, bo employed for much grefttet 
depths if necessary'. 

In allthescexperimetils, the Wiilur b<'iiig emptied into bottles. Is corked 
Up, and labelled with eortaln niiiiibcra, whieh should bo entered in a book 
containing remarks as to the phieo of observation, time of tide, and sucli 
other particulars as, from thennlixfe of the inrjuirj', seem lo deserve 
notice ; and the water tliua pre«eTvcd may be sabjcctnl to Analysis, pn>> 
duced in evidence, or employed in any ntlier way n^p^ed by the tit- 
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The marine produi^tions of an cstunry, Nueh i 
plants which occur in it, oceasionnlly uff'cct q" 
an engineer may be conniilted ; but ns it is DC' 
stated at the beginning of thia chapter, to 
questions in which these investlgntioni KM 
which they bear upon them, it Is uutcontl 
these productions, lo do more llioa tva) 
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Dcteription of a iiem Roofing Tile manufactured bg M. Ceurlois 
of Paris. Communicatedby Sir J. Robison, K.H,,F.R.S.E., 
to the Royal Scottish Society of Arts.* With a Plate. 

This form of tile possesses many important advaiita.ges a 
those generally used throughout Europe. From the way in 
which the tiles combine at the joints, they may be made, by 
the application of a little mortar or cement, more completely 
wind and water proof than the best slated roof ; as the joints 
afford no lodgment for wat«r by capillarity, none can be blown 
in, and there is none to be affected by sudden frost, the fre- 
quent cause of decay in other tiled roofs. 

An inspection of the plate will sufficiently explain the pe- 
culiarities of the form, and will serve to shew how the tiles 
are combined in covering a roof. 

It will be obvious that, to make the full advantages of M. 
Courtoib" system available, the tiles must be accurately made 
by good machinery, and that due precautions must be taken in 
drying and firing them, to prevent them from being bent or 
warped, as a small deviation from the normal shape will pre- 
vent that accurate fitting at the joints in which their excel- 
lence consists. The size which is found to be the best for 
these tiles is about 10 inches squai'e, over all ; their thickness 
half an inch ; the ledges turned doivnwards on two sides, and 
upwards on the other two, are each half-incb thick, and a half 
inch above the flat surface of the tile, excepting at the upper 
and lower angles, where a small portion of the ledge (as shewn 
in the plate) has double of this projection to enable it to lock 
into the angle, and in the case of the lower angle, to e 
it to carry the drip to the surface of the next tile below it. 

When manufactured in these proportions, each tile i 
weigh about 4^ lb„ and sixteen of them will make a squi 
yard of roofing, which will weigh 68 lb. 

The tile commonly used in Scotland weighs &\ J, ; 
teen of them likewise make a square-yard, weighing 110 1 
or 42 lb. more than the Courtois tile. 

* Head before the Rojal ScoUis\\ aoi;w\.i ot icle, I3tli DBComber 




Semarka on a Paper hi/ Dr Scorethy, 
The French Goyemment appointed a Commission in 11 
[ to examine M. Com-tois' system, and to report on it to tl 
Director- General of PaWic Works ; the report of tho Ci 
mission was favourable in every respect, and dwelt jmrtlcit- 
larly on the efficiency of the system in nflorditip iirotectlnn 
against the access of water. 
EDiMBUsaB, 4iA Dtember 1641. 



Bemarks on » Paper by Dr Seorett/^, " On the GoloHrt f^f 
Dew Drop," in (lie Eilin. Phil. Jour, vol, XX«i. p, fiO. 
Letter to the Editor. By PKOfEniioK {''ohbeji. 

BniKBuiuin,l|jf M-mU mili 

Mt Dear Sib, — In Dr Scorciby's paper on tho Dow Dl 
in yonr Jonrnal for Joly last, a variety of ojitical [liioiiomimi 
are described as new, or at leant an unoxpliiincd. I wIhIi tlmt 
some other person than myself had pointed out to Dr Scorcihy 
and your readers that the facts in ipictttion iiro only partJciilnf 
cases of well known results of optical Iaw«. Tlio di'*cri)iliim 
of the phenomena is so precise, a« to lcav<3 no dnnbt iis lo tlxir 
causes, which, in almost every particular, have hcen cinn- 
pletely explained.* I therefore rolu<rtantly tronhle you with 
a few words respecting the real state of our knowledge on thia 
interesting branch of science. 

The ingenious observations of Dr S, are on two olasaee of 
phenomena essentially distinct ; though in both cases tho re- 
sult is a series of circular coloured bands fonned by minute 
drops of water. 

The coloured rings having a radiiis of 40' or 50° (p. 52 of 
Dr S's. paper), arc tnic rainbows. Tho order of colours was 
the same nearly as in the common rainbow ; why they have 
not pure tints will immediately be noticed. 

" In the globules at tmall angular disb '(rse or- 

der of colours" was observed (p. 52). 
pears to be the diffraction of light, 
the ^ories of 6°, IT, 18°, &e. ob= 
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* A condensed ftnalysU of this brM 
port on Meteorology, iu the Beport ( 
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393 Pemarkt on a Paper bif Dr Scoresbif. 

shadow of the observer. The colours are alwayB the rev$t 
of those of the rainbow. Such phenomena have been fi 
nierly described by Dr Scoresby himself.* 

The question then comes to be, (1 ) how were the rainlM 
colours perceived at varying angles in the case of the dts 
drop, whereas in the rainbow the angle is nearly constants 
(2.) bow come the two sets of phenomena to be nearly mixed'* 
up together, so that it was impossible to tell where the one be- 
gins and the other ends? In a word, this arose entirely from 
the small/less and from the vartfing she of the rain drops. The 
phenomena described by Dr Scoresby are precisely what any 
one acquainted with the modern theory of the rainbow found- 
ed by Dr Young would have predicted, and which indeed form 
but a partiuular case of M. Babiuet's very pretty experiment 
of shewing how the radius of any coloured arch of a rainbow 
produced in a fine cylindric streamlet of water varies as the 
diameter of the stream alters. The diameter even of the pri- 
mart/ rainbow varies with the size of the drops (Report on Me- 
teorology, p. 129), so that each drop produces a spectrum of 
its own at an angular distance from the sun depending upon 
the drop's diameter. But besides this, each drop produces 1(3 
supernumerary bows, which are of greater distinctness as ti 
drops are smaller, and of wbidi M. Babinct has had the p 
tience to count sixteen interior and nine exterior repetitio 
of colour. 

The colours described by Dr Scoresby, even for the boii 
of 40° — 50°, are not pure, since from the minuteness of th? 
drops the interference of the light arriving at the eye from dif- 
ferent parts of the same drop determines their angular mea- 
sure, BO whenever interference enters there must be mixQ)! 
colours depending upon superpositions, as in Newton's ringl 

There were particutar positions at which Dr Scoresby s 
most light of any colour, which correspond to the dimeni 
of the rainbow for the mean sized drop. 

The full range of colour was only seen in drops fifteeaX 
twenty yards off (p. 52), whilst those much nearer the 1 
shewed only three colours. The explanation is, that the i 



* Sec llic llepDrt above citL-d, p. 1311. 



Dr Mart in Barry on Fihe. 
finition of the colours depending upon the interfeponco of lijj^hti 
falling on different parts of the drop, wlien the drop sulitend( 
a considerable angle, the interference becomes indistinct. 

tThe aid obtained by the use of the telescope in Dr ScoreaJ 
's experiments does not, I apprehend, consist in magnify-J 
I the drop itself (p. 51, 55) ; and the most effectual focm 
would not be found to coincide with tliat which would give i 
distinct view of the drop. In tlie case of very minute diopi 
onlj" a feeble pencil of rays emerges truly parallel in any pusi^ 
tion ; but a telescope adjusted so as to concentrate approxU 
mately all the somewhat scattered rays which fall upon thi 
object-glass will give a more regular spectrum, just on a Hpec 
trum formed on a wall with a lens is better than one wUicf 
has not been concentrated. 

Finally, Dr Scoresby attributes (p. 54, 55) tlie variation Utl 
the angle at which the spectral colours appear, to tlte obtti-rved \\ 
want of sphericity of the dew-drops ; and lie farther proposM^ 
to apply this to the explanation of supernumerary rainbowt,^ I 
It is only necessary to say that this view was long since pro- J 
posed by Venturi (Report on Meteorology, p. 120), but ho) 
1 1>een generally abandoned since the discoveries of Dr VoungJ 
13 am, my dear Sir, yours very truly, 

Jaubs D. 1''orbis, 
To Pbofehsob Jauesoh. 



Dr Martin Barry on Fibre. 

Mabtin BAftitv, M.B., read before tlie Rnynl Society of IaihiIot 
iDecember 18« and January last, ft memoir on JnJinaf Fihre. In iliiii inc- ' 
the a II tboi observes, that, in tlic mature blood-corpuscIc, \.hv.tv in oftcd 
ft flat fikm^t, already formed witliin tlio carpueclu. In Munimnlis, 
' Inoluding Man, tbis filament ii frequently unnulur ; fiomctimuK the ring 
is divided at a certain part, and sometimes one extremity overlap! til*. 
otbct. This is still more the case in Birds, Ampbtbia, and Plibl 
which the filament ia of such length as Ui constitute o coil. Thin fl 

I is formed of the discs contained within the blood-corpuscle. In K^ 
HuIn, the discs entering into its formation arc so few as to focm f 
ring ; and hence the biconcave form of the corpuscle in this claui 
Aequent annular form of the Gtamcnt it pioduces. In llic oil 
bata, the discs conKuneil within tlie blood- corpasele are too 
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394 Dr Martin Barry on Fibre. 

for 8 single ring' ; nod l\ivy canscqut^nlly form a col). At ibc outer p 
of this coil, Ibi' lilnment, already stated to be flat, often presents its ed(fo j 
whence there arises a greater thickness of the corpuscle, and an appear- 
ance of being cut ofl" abruptly at this part ; while in the centre there is 
gi-nerully found the unappropriated portion of a nucleus ; and hence the 
(central emiueuco, surrouudedbya depression, in those corpuscles which, 
from the above-mentioned cause, have the edge thickened. The nucleus 
of tlie blood- corpuscle in Gonie Instaaces resembles a ball of twine; being 
actually composed, at its outer part, of a coiled filaiucnt. In such of the 
InTcrCebrata as the author has csamiaed, the blood-corpuscle is likewise 
seen passing into a coil. 

The filament, thus formed within the blood-corpuscle, has a rematk.- 
uble Elructure; for it is not only flat, but deeply grooved on both sur- 
faces, and consequently thinner in the middle than at the edges, which 
are rounded ; so that the filament, when seen edgewise, appears at first 
sight to consisi of segments. Tlie line separating the apparent segraents 
from one another is, however, not directly transverse, but oblique. 

Portions of the clot in blood sometimes consist of filaments having a 
Structure identical with that of the filament formed within the blood-cor- 
puscle. The ring formed in the blood-corpuscle of Man, and the coil 
formed in that of Birds and Iteptiles, have been seen by the author un- 
winding tliemsclves into the straight and often parallel lUaineuts of the 
clot ; changes which may be also seen occurring in blood placed under 
the microscope before its coagulation ; and similar coils nmy be perceived 
scattered over the field of view, the coils here also appearing to be altered 
blood-corpuscles, in the act of unwinding thcmselTes ; filaments, having 
the same structure as the foregoing, ere to be met with apparently in 
every tissue of the body. The author enumerates a great variety of or- 
gans in which he has observed the same kind of filaments. 

Among vegetable structures, he subjected to microscopic examination 
the root, stem, leuf-stnlk, and leaf, besides the several parts of the (lower : 
and in no instance of phanerogamous plants, where a fibrous tissue eiists, 
did he fidl to find filaments of the same kind. On subsequently examin- 
ing portions indiscriminately taken from ferns, mosses, fungi, lichens, and 
several of the marine algte, he met with an equally general distribution 
of the same kind of filaments. The flat filament seen by the author in 
nil these structures, of both animals and plants, he states to be that usu- 
ally denominated a, fibre. Its appearance is precisely such as that of tb« 
filament formed within the corpuscle of the blood. It is known, he re- 
marks, that discoid corpuscles circulate in plants; and it remains to be 
seen whether or not filaments are formed also ia these. 

By gradually tracing the fibre or filament above mentioned into similar 
objects of larger size, the author endeavours to shew that it is not pos- 
sible to draw a line of separation between the minutest filament, and an 
object being, to all appearance, oomposed of two spimU running in <^po- 
aitc directions, and iuterliicVng nt ci^iK^ra ie^\n.ii intervals ; an amu)gc- 
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wliich produces in the entire object a flattened form, anil g 
grooved appearance. It is, in fiict, the Btructate \thicb, for want of a 
better temi, he has called ajiat JUamenl. The edge of this filament pre- 
sents what, at first sight, seem like segments, but which, in reality, ate 
the consecutive curves of a spiral thread. A Iransvciso lection of such 
an object is rudely represented by the figure 8. This is also precisely 
the appearance presented by the tuinutest filament, generallj termed 
J^tbre ! and the author particularly refers to the obUque direction of the 
line lepoiating the apparent segments in the smaller filament, io connec- 
tion with the oblique direction of the spaces between the curves of the 
Bpiml tlireods in the larger one. 

The spiral form, which has heretofore seemed wanting, or nearly so, 
in animal tissues, is then shewn to be ns general in animals as in plants. 
Nervous tissue, muscle, minute bloodvessels, and the crystalline lens, 
afibrd instances in proof of this. And if the author's view of identity in 
Stmcture between the larger and the smaller filaments he correct, it fol- 
lows that spirals are much more general in plants themselves than has 
been hitherto supposed ; spirals would tliue appear, in fitct, to be univer- 
sal as a fibrous structure. 

Tlic tendency to the spiral form manifests itself very early. Of this 
the most important instance is nfibrded by the corpuscle of the blood, as 
»bove described. The author has also obtained an interesting proof of 
it in cartilage from the ear of a rabbit, where the nucleus, lying loose in 
its cell, resembled a ball of twine, being composed at its outer part of a 
coiled filament, which it was giving off to weave the cell-wall ; — this 
cell-wall being no other than the last-formed portion of what is termed 
the intercellular substance — the cssoatial port of cartilage. These nuclei 
in cartilage, as well as those in other tissues, there is ground for believ- 
ing to be descended, by fissiparous generation, from tlie nuclei of blood- 
corpuscles, 

The author then describes the mode of origin of the flat filament or 
fibre, and its reproduction in various animal and vegetable tissues, which 
he enumerates. He conceives that each filament is a compound body 
"which enlarges, and, from analog^-, may contain tlie elements of future 
Structures, formed by division and subdivision, to which no limits can be 
assigned. 

He then traces the formation of muscle out of cells, which, according 
to his observations, are derived from corpuscles of the blood, to 
where there exists what is denominated thej!£ri7. In this piooess,. 
are to be observed the formation of a second order of tubes wi 
original tube ; a peculiarly regular aj'rangement of discs wi< 
aeeond tubes ; the formation, first of rings and then of spv 
discs so arranged ; the interlacing of tlic spirals ; and tlM « 
BpBce cirauni scribed by these, of spirals having a. minutat n 
their turn surround others still more minute; and SO 01 
■piials enter for the moit part into the fonantion of Itu i 
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liranc discoTefed by Schwann, but for tLe only complete descripllon^ 
which, in n fonnet] slutc, we are indebleil lo Mr Boflnnitn. The inner 
Bpirals coDstitatc what are denominated the jSirilla. The fibril appears 
lo the author to be no other Ihun a state of the object which he designates 
A fiat ^lament ; and which, ns he shews, is a compound Etmeture. The 
fibril he finds to be, not round and beaded, as it has been supposed, but 
a flat and grooved filament ; the description above given of the structure 
of tlie filament being espccblly applicable here. This flat filament is so 
situated in (he fasciculus of voluntarj' muscle, as to present its edge to 
the observer. It seems to liave been tlie appearance presented by the 
edge of this Tilument, that is to say, by the curves of a spiral thread, that 
suggested the idea of longitudinal bead-like enlargements of the 6bril, 
as producing strife in the fasciculus of Toluntary muscle. In the au- 
thor's opinion, the dark lon^tudinal strite are spaces (probably occupied 
by a lubricating fiuid) between the edges of flat filaments, each filament 
being composed of two spiral threads, and the dark trHnsvcrse slrire rows 
of spaces between tlic curves of these spiral threads. The Slnment now 
mentioned, or its edge, seems to conespond to ihc primitive martied thread 
or cgHnder of Fontuna — to the primitive fire of Valentin and Schwann — 
to the narked Jilamenl of Skey— to the elementary fibre of Mandl^to the 
bended JUtril of Schwann, Miiller, Lauth, and Bowman — and to thejrran- 
ular fbre o! Gerber. The changes known to be produced by the alter- 
tiate Bhoitening and lengthening of a single spiral are exhibited in the 
microscope by a fnacicalus of spirals, not only in its length and tluck- 
nesB, but in the width of the spaces {itriit) between the curves of the 
epimls. And a muscle bfing no other than a vast bundle of spirals, it is 
in contraction sliort and thick ; while in relaxation it is long and thin ; 
and thus there occurs no flaltcning of bend-like segments in contraction. 
The author has found no segments that could undergo this change. These 
observations on the form of the ultimate threads in voluntary nMjsde, 
were first made on the larva of a Batrachian reptile ; and have been con- 
firmed by an examination of this structure in each class of Tertebraled 
animals, as well as in the Crustacea, MolluRca, Annelida, and Insects. 

He finds that the toothed fibre, discovered by Sir David Brewster in 
the crystalline lens, is formed out of an enlarged filament ; the projecting 
portions of the spiral thread in the filament, that is, the apparent seg- 
ments, becoming the teeth of that fibre. 

The compound filaments are seen with peculiar distinetness in the 
blood-vessels of the arachnoid membrane. In connexion with the spiral 
direction of the outer filament in these vessels, the author refers to the 
rouleaux in which the red blood-discs arc seen to arrang'e themselves, in the 
mieroseope, as probably indicating a tendency to produce spiral filaments. 
To /oral rouleaux, corpuscle joins itself to corpuscle, that is to say, ring 
to ring- ; and rings pass into coWa. TW^mou lA a\ic\i wiUa, end to end, 
would form a spiral. B^it l\ieiDKntt^.vo^M**^''^'"*-*-'"?''^^^'^**'*»' 
taulcniix is interesting m conwMfm ■w'\ft\ w»wvcfc.<iVP. tttwastft.Vj 4Nt<aar 
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tliociD ft fonner memoir; namely, tliat uiaDV sUuctuics, including blood- 
vessels, have their origlo in rows of cells derived from corpusclea of tbe 
blood. Tlie human speimatozoon pteBcnted u disc with a pellucid dc- 
prcsaioD, eAch of tlie two sides of tbe pcriplicml poition of irbicli woa 
extended Into a thread ; iheac two threads forming by being twisted ou tho 
part usually' designoted as the tail. The occurrence of two tails, ob- 
served by Wagner, is accounted for by the author by the untwisting of 
these tliread?. 

The author has noticed very curious resemblaDces in mould, arising 
from the decay of organic matter, to early stages in tlio formation of tho 
most elaborate animal tissues, more particularly ncrvo and muscle. Flax 
has afforded snlisfactory evidence of identity, not only in structure, but 
in the mode of reproduction, between nnimal and vegetable fibre. 

Vaienlin had previously stated that in plants nil secondary deposits 
take place in spiral lines. In tbe internal structure of auimals, spirals 
have heretofore seemed to be wanting, or very nearly so. Should the 
facts recorded in this memoir, however, be established by the researches 
of oiber investigators, the author thinks the question in future may per- 
haps be, where is the " secondary deposit" in atiimnl structure, which is 
not CDUneeted with the spiral form f The spiral in animals, as he conceives 
he has shewn, is in strictness not a secondary formation, but the most 
ptimaiy of all ; and the question now is, whether it is not precisely ao 
ia plants ? 

In a postscript the author observes, tliat there are states of voluntary 
muscle in which the longitudinal filaments (" fibrillm") have no concern, 
in the production of the transverse strim ; these stride being oceasionedby 
the wmdmgs of spirals, within which very minute bundles of longitudinal 
filaments are contained, and have their origin. The spirals arc interlaced. 
When mature, they are fiat and grooved filaments, having tho compound 
Structure above described. With the shortening of the longitudinal fila- 
meols (" fibrilko") in muscular contraction, the surrtiutiding spirals, aod 
of course the striie, become elongated and narrow ; while in telaxatioa 
these changca arc reversed. 

Dr Barry requests us to add the following, in conneclion with his Me- 
noir on Fibre. 

Tho " white substance of the nervous fibre," eiirrounding Remok's 
" band-like axis," consists of filaments having the remarkable structure 
nbnvc described, and oflen curiously interlaced with one another, as 
though each of them had a spiral direction. In examining tbe substance 
of the optic, olfactory, and auditory nerves, as well as that of the brain ^^ 
and spinal chord, Dr Barry employed for the most port such as had bw 
preserved in spirit ; and, besides using extremely minute portions, he • 
often avoided adding any covering whatever, the weight of thin m 
self being sufficient to rupture or to flatten this delicate substat 
thus entirely prevent its structure from being seen. In the parts 1 
((oneii,ijo finds red discs, wh'icli pass first mVo mg&a.tii'OuKo.'vE 
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In faaoiculi from tlio spionl chord, and sutrounded by spiral filament^^ 
met with a " band-like nsis," which perhaps corrcBponds to that of Be- 
mab. in the nerves : but if so, Dr Barry'a observations go farther even than 
Remat's. The " axis" described by this observer was found by him lo 
be susceptible of djviaion into (ilamenCs. So alao ia the one described by 
Dr Barry. But the latter adds, that each filament Js a compound object, 
which enlarges, and, from analogy, may contain the elements of future 
structures, formed by division and subdivision, to which no limits can be 
assigned. The spennatozoa, mentioned in the abstract, were from the 
epididymis of a person wlio had died suddenly. The depression noticed 
in their discoid extremity — corresponding apparently to the " supient 
orifice" of fiomc authors — is probably analogous to the source of new sub- 
stance in other discs. In these examinations, Dr Barry has generally 
added to the objects dilute spirit (sp. gr. about 0.94D), containing about 
ilith of corrosive sublimate. Spirals from the leaf-stalk of the strawber- 
ry, after the addition of this rcnfjent, were seen to have divided into pa- 
rallel filaments liaviog the same structure as those above described. Flax 
presented a qundmple coil of such fil.iments. In the early slates of vo- 
hintary muscle also, there were seen double ond quadruple coils, evi- 
dently produced by the same mc.tns — division. Dr Barry compares the 
appearance of the vegetable " dotted duct," in its several stag'es, with 
that of objects found in the mould, in the cornea, in the crystalline lens, 
and in voluntary muscle ; uU of which are produced by associations of 
minute spiral threads. The distribution of the remarkable filaments above 
described is so unlveraal, that they are found in silk, in the incipient 
feather, in hair, in the feathcr-likc objects from the wing of the butterfly 
and gnat, and in the spider's web. 

Dt Barry informs vs, that he has had the opportunity of shewing to 
several physiologists the principal appearances described in liis memoir 
on fibre. And Professor Owen permits him to state, that he has exhibited 
to him spirals in voluntary muscle, ^muscular " fibrilto" having a flat, 
grooved, and compound form, — the filamentous strncturc of the " white 
substance in nervous Qbrt," — the vegetublo spiral becoming double by 
division, — a coiled filament within red blood-dises, — and the incipient 
unwinding of the coil in coagulating blood. 



Farther liemarks on Fibre. By Martin Barry, M. DJ 
F.R.SS.L.&E. 

Dr Babry examined the following; objects, from two ofti 
Mollugea, at the desire of Professor Owen, who dissected tbd 
out foe the purpose, namely, from tho oi/sti-.r, — the brand 
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ganglion, and the branch connecting it with the labial gan- 
glion ; from the Lollgo, — the optic and brachial nerves. In 
all of these. Prof. Owen recognised tUaments (fibres) having 
the same remarkable appearance aa those which Dr Barry had 
previously shewn to him in mnscle. 

On a subsequent occasion, several physiologists being pre- 
sent, one of whom was Prof. Owen, there were seen muscular 
" fibrilhc" — not only flat, grooved, and compound, but sepa- 
rated at the end into their single and simply spiral threads, — 
the really ultimate threads of muscle. In this instance chro- 
mic acid was substituted for the re-agent above-mentioned as 
usually employed by Dr B. in those researches ; and in 
amining muscle he now finds the chromic acid to be even 
feiable thereto.* 

To find the muscular " fibrillse'' of a size proper for examii 
ation, and so loosely held together that they may be separated 
with ease, the heart of a fish or reptile should be employed. 
Dr Barry has used the heart of various fishes, as well sa that 
of tlie turtle, newt, and frog, — and chiefly the frog. 

To find those states of voluntary muscle in which the trans- 
verse strije are produced by the windings of comparatively 
large interlaced spiral filaments (see abstract of the postscript 
to Dr B.'s paper " on Fibre"), he recommends muscle from 
the tail of the veri/ minute tadpole — when this larva is only 4 
or 5 lines in length (as at the present season), or muscle from 
the leg of a boiled lobster, as being very easily obtained. In 
these states of muscle, the interlacing spirals are seen to dip 
inwards towards the centre of the fasciculus, in a manner that 
may he represented by making the fingers of the two hands to 
alternate with one another. 

To find the filament in red blood discs, Dr Barry recoi 
mends the blood of a Batrachian, such as the frog or 
on account of the large size of the discs in these animals. 
The blood should be examined just before its coagulation, 
well as at various periods during the formation of the clot. 
Dr B. has usually added one of the above re-agents or nitral 
of silver. 



* We Die indebted Lo Dr Hnimover for bringicg inlu notice the qm9 
the cluomic acid for such purposes. 
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Froeee^iftgt of (he Wernerian Natural History Society,' 
(Continued from p. 185.) 

January 8. 1842.— Dr R. Hamilton, V. P., in the Chair, Hr R, J. 
Hay Cutininphain read a paper on the modes by which the older crys- 
talline strata are connected with each other, and illustrated it by ounictous 
coloured sections. The Assistant Secretary read a notice by Alan Slcven- 
GOD, Esq., of a miniatntc mirage observed at Skertyvotc in August 1041. 
Lord Qrecnock described and exhibited a scries of Fossil remains of 
Fishes from Dryden and Queensfcrry, 

January 22. — The Right Honourable Lord Greenock, V. P., in the 
Cfanir, The Assistant Secretary read an account of the Salt Mines of 
Hall, Hallcin, Bcrcbtcsgaden, Reichenhall, Traucnstein, and Rosenheim 
JD BaTarin, by William Fairbairn, Esq. Portions were tlien read of an 
elaborate e^say on the arenaceous formations tis they occur in Scotland, 
by the late Mi Blackaddcr, commnnicated by A. Blackadder, Esq., Stir- 
ling. 

February 5.— Professor Jameson, P., in the Chair. The Assistant Se- 
cretary read two noUcea on the Merionos Labradoticus, and Arvicola 
Pennsyhanica, both by J. IV. Dawson, Esq. of Pictou, Noia Scotia. 
He then read Mr Laurence Jameson's geognostical description of the 
district of Albany, Capo of Good Hope, which was illustrated by nume- 
rous speciineDS. Dr Traill eihibitcd a hen's Egg containing a perfect 
specimen of the Limas agteetis imbedded in it i also a fine specimen of 
Hyperstheno from Skye, specimens of Black Chalk from Horse-shoo 
Cove on the east side of Kerrera, and a line specimen of carbonate of 
baiytes from Rhu.ilt mine, Flintshire. 

fchruari/ 19. — Professor Jameson, P., in the Chair. The Assistant Se- 
cretary read a paper on ancient Scandinavian tumuli by Professor Bschricht. 
Professor Jameson afterwards exhibited and described specimens of the 
bluish-grey breed of rabbits from the Island of Isla, supposed to have 
been derived from the stock that exists on the Island of May, which, 
ftgnin, is conjectured to have been acoidentiilly brought thither from the 
East ; also a splendid head and antlers of the red-deer, from the Cromarty 
estate ; a fine specimen of the Egyptian goose lately shot near Kirkaldy, 
by John Fergus, Esq. ; and various otiier objects of Natural History. 

March 5.— Dr R. Hamilton, V. P., in the Chair. There was read a 
communication on the tidal phenomena of the Cromarty Firth, by Ainn 
Stevenson, Esij,, LL.B., civil engineer, which was illustrntcd by a 
chart, &c. A splendid specimen of the white bull from the park of Ha- 
milton Palace, presented to the Museum by the Duke of Hamilton, waa 
exhibited, aod also other objects of Satural History. 
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Vtieription of Mverai New or Bare PtanU which have lately ' 
Flowered in the Neighbourhood of Edinburgh, and chiefs in 
the Royai Botanic Garden. By Dr Gxaham, Professor of 
Botany. 

Acacia diptera, Lindl. 

A. diptera ; glaQcs, capiluli 



March 10. 1049. 



a pedoncnlo solitariia; atipatit minimu^fl 
cihatis, cadocis ; phjllodiis bifaiiam dccurrcntibus, velntinia, Bpice 
ineurvD-raacroQatis, neiro onico mars^nem saperioreni cglanduloaiim 
arete approximata: intenuxltia linearibne. longiBBunia. 
Dbbchiftiox — ^Itni niuch brancht^ from the baltoin llbe whole ptanl in 
the ap<?ciineii described being about 4 ffct bigli)- Brancliea long, diSil' 
Bed, wingod in two rows, incemodefl long, linear. Hlijyutei very minute, 
Boft, dllatfd, deciduoai. Fhyllodia decuirent, densoly covered with 
abort aoft hairs, having a single nerve pitasilig near tlicLr nppcr clf^, 
and terminBted by an incurved soft muiro, entirelr iritbout gland or 
tooth, exceptJM th'e mnero at the extremity ; capitola solitary on Ehort 
peduncles. PUneen of uniform pale yellow, and everywhere glabrous. 
Caiyx 6'cleft, segments ovate. Cori^la twice oa long as tho calyx, 6- 
panile, segments ovate, concave. Stament tbrice a« long oa thecorolla; 
antheia of rather deeper yellow than the rest of the flower. Pitlil scarce- 
ly longer than the stamen* ; stigma minute, capitate; germen slightly 
pinkish. 
We received this plant, native of Swan Bivcr Settlemont, at the Royal 
Botanic Garden, Edinburgh, from the Botanic Garden, Glasgow, as 

A. fialj/}iifra, in 1840, and it flowered spiuingly in the greenhouse in the 
course of the second winter afler. 

Acaa'a platypUra ia precisely simitax to this in habit, but easily distin- 
guished iy its bright green not glaucous colour, by the hairs with which 
It is clothed being less uniform, and some of tlieni more harah ; by the 
stipnlca being aabspineacent ; by the phyllodia having their solitary 
nerve neor the centre ; by tbeir having a gland on thcii upper edge simi- 
le to that in Acacia alala ; by tho mucro with which they arc terminat- 
ed being recnrvod, and by the capituia being amaller and of deeper yel- 
low. Acada alaCa, also nearly allied, is gtaucous, the intcmraes are 
short, and the macro terminating tho phyllodia is straight, and much 
more rigid and pungent than in either of tho olhera. I have native 
specimena of A. diplera from Mr Gould. They differ from the cultivat- 
ed plant ooly in being much more nearly glabrous. 

Browiiea coccinea, Jacqu. 

B. cacdnea, foliolis 2-5 jugia, ovali-oblongia, acnminalis, (loribus fiiscii 
latis, ramie petiolisque glabris. 

Brownea cocdnea, Jncqii. Amer. 104, t. 191— WUhi. Sp. V\. 3. 
Pera. Synope. 2 236.— 2)C., Prodr. 3, A77—Sp>^i<;. 8y«t. " 
75. 

Dkschiptios. — Triaik (in tho specimen deacribeil, an old plant, 10 fl 
high) erect, brown and rough with tho dark desqunniatini '' 
branched ; branches pendulous, twigs glniicoua and warted. 
temato, abruptly pinnated, pendulous ; petiole (3-3 incliea 1< , 
green and shining ; pinnce in 2-5 pairs, aub-oppoeite, oblongj ■ 
green and glabrous on both sides, aubcorincooua, tlio mon d 
inches long, 2^-3^ inches broad) the laivoet, generally sm^f 
the plant, midrib prominent below, flat above, veins obliquo' 
terminating before reaching tho margins. Plomer-bfid la 
terminal or aubaessilc in the axil of the potiuloa incasM* 
round, rose-coloured aoalea, which are villoua on tlio oul 
within- Fkuwi faaciclud, of uniform, brilliant, voriuilio 
pendulous, tho terminal ones expanding first, and tho ot 
downwards. Calj/x coloured like all the parts of tho Apt 
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fleshy, obconicol, ilightly angled, peniKent, j|;labroas on th 
Hid alio witbia except at tlie apex where it is pubescent, liaing from 
the nxil of a Bubnluto-filiform hraa as long aa itself, and incased bji- two 
blant bracti, which are of equal Icn^, coalesce to above their middle, 
and are villous ; limb 5-lobed. Eegmeots as long as the tube, unequall; 
cohering, adprcsaed, elliptical, blunt, glabrous, conEare, thtn, and dea- 
dnoQS. CaivUa {H inch long) 5-petalou9, funnel-sbapod, petals obovate, 
tapenng into long claws, inserted iala the throat of the caljx, and pro- 
jecting half tUeii lengtli bc^oad its limb, iubeqoal, undulate, cmarm- 
nate or entire, nervation penniform. Stamena inserted with the petals, 
and neatlj twice as long ua them, monadelphona and pubescent on their 
outside to the lotddlo, Tree above the apices of the calyi. limb, cleft to 
thebaae: anthers versatile, small; pollen orange-yellow, granules ob- 
long. PitHt shorter than the stamens ; stignia small, capitate, dark : 
style straight, filiform, glabrous; germen densely pubescenl, stipitate, 
the foot-sUJk adherent to the calyi-tubo ; ovules numerous. 
Few things can exceed the ele^nnce, or the richness of colouring, in the 
beautiful flowers of tliis shrub, but unfortunately they are tarely pro- 
duced in our stoves, and are very fuoacious, scarcely lostiiig more tnan 
twenty-four hours. The specimen described produced several fasciculi 
'n short succession in February 1842. 
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Gesnera zebrina, Sbrtul. 

Q.fthrina; caule tereti, erecto, pubescente : foliis oppositis, longepe- 
I tiolatis, cordato-suhrotundis ,' raceme terminal], erecto ; bracteis sub- 

ulatis, involutis ; pediceUis simpUcibus, longissimis, ereclis ; corolla 
I nutante, seementis superioribna brevioribus. 

Oe«nera zebnna, Paxiou, Ma^. of Bot, 8. 96. — Lindl, in Bot. Beg. Ann. 
1843, IS. 
DasoEiPTiON-^nool tuberous. Sl-'m (including the raceme, ai feet high 
in the specimen described) round, erect, stout, branched, as well as Uie 
whole plant, exclusive of the Rowers, densely covered with unequal 
spreading simple pubeaconce. LMifr (8 inches lone, .^| broad) oppo- 
site, petiolote, ovato-subrotund, slightly cordato at the base and sight- 
ly pointed, or teniform and somewhat oblique, thick and velvet-like, 
3-ncrved, reticulate, pale below, full groeti above, and darker along the 
neivoB and veins, which are strongly prominent below, the reticulations 
flat, the lateral nerves generally divided at the base : petioles nearly aa 
long as the leaves, the lower spreading, the upper suberect, deeply chan- 
nolled above. Raiynit terminal, pedicels simple, i inches long, erect, 
tapering a little upwards, springing from the axil of a small subnlate, 
involute, green, coriaceous bract. Floaiert suspended very gracefully 
from the apices of the pedicels. Cahjx green, persisting, spreading pre- 
vious to the fall of the flower, afterwards connivent over the germen. 
OoToUa (li inch long) campanulate, ventricose below, compressed la- 
terally, glauduloso-pubescent externally, and there of brilliant rod colour, 
excepting in a broad yellow stripe along the lower side, on the inside 
yellow, glabrous, and sprinkled with red spots, which are largest on the 
lower part of Ilia tube, smaller and more crowded on the limb, of which 
the lobes are subpatent, blunt, unequal, the two lateral ones being rather 
the largest, and the two upper the Bmallest and least yellow." Stament 
arising from the cartilaginous base of the corolla, included ; anthers ob- 
long, the cells being in front of a broad cartilaginous connective, and be- 
coming coherent as in the Genus ; pollen while, grannies very minute, 
abortive filament short and subulate. PiKfl as long as the upper lip ; 
stigma concave, compressed dorsally, villous on the outside ; style stout, 

C ascent, filiform ; germen pubescent, half superior, this upper portion 
^snrroundedat its base by the erect lobededge of a thin white dJak. 



liven ia this benutifnl genua tlic fgecics wa"B 4esnniKi'jrfi.\>&lQQktid np- 
r on as eminently attractive, boUi on w;caMti\. ol \.>.a toVrea 'wcAWi 'So.i^. 
[ We received it from lie ricV coUodio^ ot TAx \.q-« rf CNs^^ «A. 
i both iu the Botaaio Gaiden mi4 Jn.Ms Cvaao^t^^Ma'a^^^'ni'i^^l 
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Goldfussia isophylla, Nces von Esenheck. 

G. iiophi/lta, fohis lauceolatis, KqualibuG, reuolB Esnalatis, aeptupli- 

Goldfaasia isophylla, Nuts wa Eicnbech in WiiU. PI. Asiat. Etar. 3. 38. 
— Wa!L Cat. No. 7IC2.— C/raA. in Botanist. 

BE8oitiFTiOK — Sh'iu erect, Blender, much branclicd, onglad, elabroiw. 
Ltai.fl opposite, eqnal, narrow lanceolate, much atteuuiicd at balh es- 
tiemities, clisliuilly serrulate, entire lowanlB Lho base, glabrous, dark 
gieen abuvo. paler below. J^^oturr^ in tennin.il oraxillary.lBa.capitulB, 
each Bubtendea by a lanceolate glabrous bract. C,ifg.i: deeply but un- 
equally 4-5-cleft, tegmenta unequal, lanceolate, blunt, whitish but 
brown and pubescent on the aides and edgot. Coi-ulii lUiio, veined, an- 
gled, fannel-ahuped, curved towards the upper side, undulate, aporingty 
glandulo&o-pubeEcent, lower port of the tube vbite, hairy on its upper 
side within ; limb 4-lobed, lobes blunt or omor^ato, the lower fre- 
quently bifid, the number of Inbea of the calyx varying with thoso of 
the corolla. . Stamou included, didynamous, without the rudiment of 
a fifth ; filomenta hairy ; anthera suborbicular, attached by their bocks, 
lobes bursting along their face. Pistil longer than the atamene, ex- 
tending nearly to the division of the limb of the corolla ; stigma linear, 
narrow, extending a litllo way along the back of the «tylo : atylo gin- 
brous.Bwel^ng towards its extremity, and terminating in a conei gennen 
obovato-lanceolate, compressed, ciliated at ita npcx oppositv tho cdgrs 
of the dissepiment. Ovtei few. 

In liabitthis species exceedingly resembles that longer known one, (lultl/iit- 
lia aaiiei'hylla, but ia at once diatingnished by the uniformity of ita onpo- 
site leaves, and it is a smaller plant. They itre both natives of Sylliot. 
I have only seen the present species in cultivation in tho nuraviy of 
Mi Cunningham, Comely Bank, where it thrives well, and flowers free- 
ly during a great part of tho year in tho stove ; but I have received a 
specimen in flower from the collection of my friend Mr Oray of Orouo- 

Loasa pinnata, Orah. 

L. pinnata ; foliis iuforioribus oppoaitis, suporionbua altemia, potiolatia, 

pinnatis, sumniis, integris oblongs, pinnis lunceolalia inciso-serralia ; 

calycis lobia obovatis, mtegerrimia, subacutia . aepiinibus reticulatia, 

DBScaiFiioy. — Stem erect (above 3 feet higb), {uiEe green, with atreaka 



e specimen of Dahiin orboita, branched, paniculate at the top. 
Lfava (I foot long, !) inches across) opposite, petiolate, spreading hori- 
zontally, pinnate, pinme opposite, in four pairs, lanceolate, doubly inciao 
Borrated, the three lowest pairs generally auriclcd at the base, reticu- 
lated, middle rib and veins promment behind, termimiJ lobe 3-fld ; pe- 
tioles round, slightly furrowed on tho upper side, and like the whole 
of the plant, except tho corolla, stamens, and stylo, provided with long 
stinging hairs, nrieing from the summits of large glands, of which tbey 
are the excretory ducts, mixed, as in other species of thu genus, witii 
short capitate hairs, but not, as in them, b.irbed; towards the lop of' 
stem the leaves are alternate, and the uppermost are uuiill, ir 
oblong, and incise-sorrated. Pedancltt (IJ inch long) solitary 
axils of the upper leaves, erect, comuoua. Calva porsislsat 



tlte, lobes dark green, obovate with a short point, uproadi: 
at the apices. Corolla (1 inch across when fully expanded) w 
tola 10, alternately alike, the larger ones spreadina horizonl«lly 
the calyx segments, and twice ns long as them, ooat-shaped. 
late, sharp Ijkceled, densely covered with short, capitate, soft 1 
minated witlt two long, narrow, revoluto point^, and havvoat 
feeth on their edges near lUa tUw -, bUdAm ■jt'Uiia, ^wii w?\ 
otfiers, opposite to the cal3s.-lo\»cB> Btw,\.,»KsS«,' " * " 
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keel, cilktcd al the baw, with tiaJn aimilnr to those on Ibe longer 
taU, everywhere elsa sub-g-labrous, wliite, and mnrked in the mil 
wilh two WanBverse red bands, and a few red epota higher up, truncated 
at the apex, and tliero lerminatcd with four blunt rovolute teeth, of 
wldch the outer an the broadest and longest. Stiuncns numerouB, ten 
barren placed in pairi within the shorter petals, than which they are 
scarcely longer, subnlat^i, roncavo intGmally, villous, niecting at their 

KinU in the centre of the flower ; fertile stamens much more numerous, 
Iged within the longer petals, and erected in succession as in the 
genus, longer than the shorter petals, glabrous, filiform ; anthers versa- 
tile, yellow, beconiins leaden coloured, oblong, bursting along the sides, 
pollen white, granules minute, nearly spherical. Pistil shorter than 
the stamens; stigma minute, dentate; style straight, stout, persisting; 
^rnien half supenor, tho only part within the c^yx which has sting- 
ing hairs, unilocular, bursting by three acute valves in its free portion; 
placenta 3, parietal, alternating with tho valves. Ovules numerous. 
Seeds numeroas, oblong, dark, reticulated. 

This is a native of Mexico, and seeds were obligingly communicated to 
tho Royal Botanic Garden, Edinburgh, in 1841, from tho London llor- 
ticiiltuiol Society. Tivo plants flowered in the stove in January and 
February 1B42, and have ripened seed. It can hardly be considered 
namental, but is interesting as being a perfectly distinct species. 
Stylidium recurvnm, Grak. 

6. reeiirvum, caule romoso, foliie apice ramorum confertis, subulatil, 
curvis, marginibus basin versus merabranaceis ; pedunculis confc 
Bubcymosis, subterrainalibus : germine lineari. 
Stylidiura recoTTum. Ora*. in Bot. Mag. 3913. 

DaaoBiPTioN, — Stem (in tho specimens described 6 inches high) suflruli- 
cose, slender, macb branched in tufts, and there sending down long 
wiry roots, glabrous, red, almost incased in leaves. Leava niimerons 
nil along the branches, but much crowded and spreading in a stellate 
form at their apices, subulate, mucronalato, arched backwards, shining, 
Bomowhal rough, of deep green colour, with a membranous colourless 
ragged border on each side near the base. Pfdu-Hcla crowded from the 
apex of the branches, pubescent, cyraose. Calai B-partile, unenual, per- 
sisting, segments elliptical, concave intomaHy, puboacont on the out- 
side. Corolla (9 lines across in the greatest diameter} 5-cleft, in the iin- 
cipanded bud yellow on the outside, reddish- orange within ; tube gla- 
brous and shinmg, pale green, twistwi ; limb spreading fiat, salmon-co- 
louredand glabrous in front, yellow in the throat, white and glandnloso* 
pubescent behind ; lip recurved, small, ovate, of nearly uniform reddish 
colour, tu^id and shining, having at its base two erect teeth white or 
greenish and tipped with rod :— Other segments of the limb elliptical, 
the pair most distant from_ tho lip being the largest Colmim flattened, 
green and twisted immediately above the germen, of uniform brown 
tinge in front beyond the first flexure and green behind, beyond tho se- 
cond flexure f which forms a right angle) green both in front and behind, 
but edged with brown, and having a whorl of spreading crystalline monili- 
form partly coloured hairs at the apei. Anthers green, bursting along 
the front,_and then refloKod in two parallel lines across the column of 
fructification ; pollen abundant, granules small, greoniBh-while. Stigma 
rounded, villous. Gormen linear, 3-gonoTis, equal at the apex, distinct- 
ly furrowed along two sides, more obscurely along the thini, pubescent, 
the hairs, as well as those on the peduncle, pedicels and caivx, short, 
spreading, glandular. 

I first saw this species in the nursery of Mr Cunningh.im, Comely Bonk, 
£!diDburgb,'wheTeilfloweredinaframoinMBy IB40. In the month fol- 
lowing we receiveditalrtieBQ(.ttMcGB,T4eQ, Edinburgh, from Mr Hen- 
derson's nursery in the Edge-waie RobA, !>,-ii4«. 'Cue to.ir!i ^otisAiqih Mr 

Jackson, nurseryman, King6lon,S^^r[B■3■ \\,\BWB&lB■\■o.^^u!^l^■ug^sK««- 

hood of Swan lliver, AnBli»\ia, a.u4m^.\^ll *-a-o.-»\sna'iu*.'A ^\niw^\»» 

sLouliI stand near Sei(litlt«nibi-in.'i!cap«ia- 
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Albumen, fibrin, and white matter of the globules of the blood pron 

lo be identical, by Professov Liebig, 175- 
American geology, in reference to erratic blocks and glacial acUoi 
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AnderGon, Dr Thomas, on new mineral species, 147' 
Apples of Sodom, a-^count of, 20. 
Arran, isle of, the bary to -sulphate manufactory carried on there, i 

scribed by Dr Traill, 139. 
Arts, Society of. for Scotland, their proceedings, 189. 
Atmosphere, the temperature of its lower strata considoredi by PW| 

fesEor Marcet, ^. 
Barry, Dr Martin, on the corpuscles of the blood, 196 — on fibre, 39| 
Baryto- sulphate of the island of Arran, its uses as a pigment, 139. 1 
Belemnites on those of the lower chalk formations of tho neigUboui 

hood of Casteltanc, by M, Duval Joiive, 159. 
Blood, on the corpuscles of, 196. 
Cabool, tabular view of its trade, via Delhi, 358. 
Gharpentier, theBerghauptraan, and his family, reminiscences of, & 
Climate of Orkney, notice of, by Bev. C> Clouston, 193 — of Jurua| 

lem. 17- 
Climatology, botanical, obsorvationa on, by M. A. do St Ililaire, 
CoUadon, M. D., on tho production and transmission of sound ii 

tor, in the Lake of Geneva, 91. 
Coste, M., on fresh-water polypi, 70. 
Daubree, M., on the deposition, composition, and origin of masi 

tin ore, 154. 

Desor, E., his account of the ascent of tho Jungfrau in 1641, 291, i 
Diorama, a portable kind, described, by George Tail, Esq., adrocafi 

142. 
Dufour, Leon, on physiology of insects, 127. 
Dumeril, M., on the general movements of serpents, 235. 
Dust and sand, showers of, falling on vessels traversing tho Atlai 
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Elii'Biibcrg, Priiressoi'. onbcds of living infusoria in beds around Ber- 

Electrical lights on bajrooets, &c., 19fl. ^H 

Erratic blocks, observationa on, 74. m 

Ericlison, Dr W. P., on the class! filiation of invertebrat* animals, 278. 

Freiberg, reniiniscencos of, hj Professor Henry Steifeaa, 337- 

Forbes, iTaiiiGs, Profossur, on the structure of glacier ice, 84 — his ob- 
servations on Dr Scorosby'a paper on dow-di'op, 391. 

Furrows and scratches on rocks, as observed in Finland, 103. 

Fyfe, And., M.D., &c, on the use of chlorine as an indication of tlie 
illuminating power of coal-gas, and on the comparative expense 
of light derived from different sources, 221. 

Geological investigations and writings of Baron Alexander von Hum- 
boldt, by Professor Hoffman, 205, 

Glaciers, observations on, 84, 74. 

Goodsir, H. D. 8. on new species of pycnogonid», 13G, 

Graham, Professor, on new or rare plants, 401. 

Graphite — is it the metal of carbon ? 152. 

Greenock, Lord, Li eutonant- General, his tranBlation oi' Kovanku's 
7iew of the environs of Pekin, 242. 

Haonnann, Professor, on graphite, 152, 

HumholU, B:u-uii, nccaunt of his gooluglcal invcstigatinrs and writ- 
ings, 205. 

Jerusalem, observations on its general topography and climate, 13. 

Infusoria, observations on, by Ehrenberg, 153. 

Invertebrate animals, the classification of, by Dr W. P. Erichson, 278. 

Italian scientific association held at Florence in September 1841, 
account of, 189. 

•Tungfrau mountain, account of the ascent of, on August 28, 1841, by 
M.Desor, 291-337. 

Kilda, St., island of, described by John Macgillivray, Esq. 47. 

additional notice of St Kilda, by James Wilson, Esq., 

F.R.S.E., 178. 

Liebig, Professor, on Albumen, &c., 175. 

Light, on the visibility of it in rapid motion, by Alan Stevenson, 
Esq., civil engineer, 270, 

Macgillivray, John, his account of the island of St Kilda, 47- 

Malte-Brun, the geographer, account of, 351. 

Marcel de Serres on the diecovery of a complete skeleton of the nic- 

taxytherium, 173. 
Marcet, Professor, on tlie tem'geia.l'ite n't ^w \(i-«« t.'u^Va. tiC the 
fc, fttmoephere, 34. 
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Meduste, their supposed stinging organs consiilereJ. by Pi-ofcsBor 
Rudolph Wagner, RO. 

Metaxytlierium, aceonnt of skoluton of, 173. 

MiasmatA, tropical, observations on, 27- 

Milne, David. Esq., F.R.S.E., &c., un earthquakes felt in Great 
BriUin, 106, 362. 

Morren, A,, the influence of light, and the green-coloured substance 
in stagnant water, on the quality of the gases in the latter, 180. 

Murchison, R. I., Esq., President of the Geological Society, his 
letter to M. Fiacher de Waldheini, containing some of the ro- 
Bults of his second geological survey of Russia, 99. 

MuEcs, a. species of, considered with the view of illuatrating the his- 
tory of metamorphoses, and the pretended oireulation of iuseets, 
by Leon Dufour, 127. 

Musical instrument, new kind, described, 199. 

Phosphorescence of zoophytes, by the Rev. D. Landsborough, 169. 

Pekin, general view of its geology, by Major Kovanko, 242. 

Pycnt^nidte, several new species described and figured, by Henry 
D. 8. Goodsir, 136. 

Robison, Sir iTohn, his description of a new roofing tile, 390. 

Ross, Capt. James, F.R.S., his notice of the magoetouetric, gaogra- 
phical, bydrogn^hieai, and geological observations and dis- 
coveries made by the expedition under his command, 266. ~ 

Sooresby. Dr, his paper on the Dew-drop examined, by Profew 
Forbes, 391. 

Serpents, their general motions described by M. Dumeril, 235. 

Society, Wernerian Natural History, its proceedings, 185, 400— 
Geological, its proceedings, 185 — of Arts, its proceedings, 189, 

Sound, its propagation through water, illustrateJ by Mr CoUadon, 81. 

Sugar-cano, cultivation of in Spain, by T. S. Traill, M.D., &c.. 266. 

Steflens, Henry, Professor, notice of his geological writings, 355. 

Stevenson, Alan, civil engineer, F.R.S.E., &o., notice of cKperimontB 
regarding the visibility of lights in rapid motion, with a view 
to the improvement of lighthouses, and of some peculiaritieti 
in the impressions made by them on the eye, 270. 

Stevenson, David, Esq,, civil engineer, his hydrome* 
tions, 382, 
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